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Basic Description

+  Thank you for purchasing the Xinje XS series PLCopen standard controller.

+  This manual mainly introduces the relevant usage of XS series PLCopen standard controller instructions.

+ Before using the product, please read this manual carefully and program it on the premise of fully
understanding the content of the manual.

o  Please deliver this manual to the end user.

User Information

+  Only operators with a certain level of electrical knowledge can perform wiring and other operations on the
product. If there are any areas where the use is unknown, please

+  Consult our company's technical department.

+  The examples listed in manuals and other technical materials are for user understanding and reference only,
and do not guarantee certain actions.

+  When using this product in combination with other products, please confirm whether it meets relevant
specifications, principles, etc.

+  When using this product, please confirm whether it meets the requirements and is safe.

+ Please set up backup and safety functions on your own to avoid potential machine malfunctions or losses
caused by the malfunction of this product.

Declaration of Responsibility

+ Although the content in the manual has been carefully checked, errors are inevitable and we cannot
guarantee complete consistency.

o  We will regularly check the content in the manual and make corrections in subsequent versions. We
welcome your valuable feedback.

+  The content described in the manual is subject to change without prior notice.

Related manuals

Please refer to the following manual for hardware related and software applications of the XS series PLC.
+  User Manual for XS Series PLCopen Standard Controller [Hardware]
+  User Manual for XS Series PLCopen Standard Controller [Software]
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1. Basic instructions

1-1. Bit logic instructions

1-1-1. Basic bit logic instructions

Instruction Instruction icon Function
AND ]
AND — — Operator AND
or ]
OR —] - Operator OR
ot
NOT L N Operator NOT
XOR
XOR = Operator XOR

Basic bit logic instructions include AND, OR, NOT, and XOR. In XS Studio, functions can be divided into bit
logic operation and Boolean logic operation.
® Bit logic operation: perform Boolean logic operation on corresponding bits of two integer data one by
one, and return compatible integer results.

® Boolean logic operation: perform logical operation on two Boolean type data.

1-1-1-1. Bit AND

Function: The bit AND operation instruction compares the corresponding bits of two integers. When the
corresponding bits of two numbers are both 1, the corresponding result bit returned is "1". When the

corresponding bits of two integers are both "0" or one of the bits is "0", the corresponding result bit is returned

as "0".
AND logic relationship table
Input 1 | Input 2 | Result
0 0 0
0 1 0
1 0 0
1 1 1

Example: Create a POU and declare two integers
The variables iVarl and iVar2 are assigned values of 1 and 85, and bit AND operations are performed on these
two variables to output the results to iResult. The specific implementation code is as follows:

VAR

iVarl:INT:=1;

iVar2:INT:=85;

iResult:INT;



END_VAR

iResult:=1Varl and iVar2;

The decimal number 1 corresponds to a binary number of 0000 0001, and the decimal number 85 corresponds
to a binary number of 0101 0101. According to the definition of bit AND operation, each independent bit is
subjected to an AND operation one by one, resulting in the final result of 0000 0001, which is a decimal value
of 1.

1-1-1-2. Boolean AND

Function: Boolean AND operation is used to calculate the AND results of two Boolean expression. When the
result of two Boolean expression is true, it is returned as true. If one of them is false, it is returned as false.
Example: Create a POU and use the Boolean AND operation to determine the return value of the operation. The
code is as follows:
VAR
B1:BOOL;
B2:BOOL;
B3:BOOL;
END VAR

B3:=B1 AND B2;

When both B1 and B2 are true, the running result of the program is B3 to be true.

1-1-1-3. Bit OR

Function: The bit OR operation instruction compares the corresponding bits of two integers. When one of the
corresponding bits of two numbers is "1" or both are "1", the corresponding result bit is returned as "1". When
the corresponding bits of two integers are both "0", the corresponding result is returned as "0".

OR logic relationship table

Input 1 | Input 2 | Result
0 0 0
0 1 1
1 0 1
1 1 1

Example: Create a POU, perform bit OR on variables iVarl and iVar2, and perform bit OR on these two
variables to output the results to iResult. The specific implementation code is as follows:

VAR

iVarl:INT:=1;

iVar2:INT:=85;

iResult:INT;

END VAR

iResult:=1Varl OR iVar2;



The final running result of the program is 85.

1-1-1-4. Boolean OR

Function: Boolean OR operation instruction is used to calculate the OR result of two Boolean expression. When
one of the two Boolean expression returns true, the result is true. When the result of two Boolean expression is
false, the result is false.
Example: Create a POU and use the Boolean OR operation to determine the return value of the operation. The
code is as follows:

VAR

bResult:BOOL;

bVarl:BOOL;

iVarl:INT:=30;

END VAR

bResult:=bVarl OR (iVarl <80);
Due to the initial value of iVarl being 30, the condition of iVar1<80 is true, while the initial value of bVarl is
"0", so it is false. The logical result of one true and one false OR is true. Therefore, the condition on the right

side of the equation is true, and the running result of the program is bResult being true.

1-1-1-5. Bit NOT

Function: Negate the logical string, changing the current value from "0" to "1" or from "1" to "0". The bit 'not'
operation instruction is to take variables or constants one by one as not.
NOT logic relationship table
Input | Result
0 1
1 0

Example: Create a POU and use the bit NOT operation to determine the return value of the operation. The

specific code is as follows:
VAR
byVarl:BYTE:=1;
byVar2:BYTE,;
END VAR

byVar2:=NOT byVarl;

Due to the value of byVarl being 1, converting it to binary yields 0000 0001. After performing bit negation, the
resultis 1111 1110. The final output result is 254.

1-1-1-6. Boolean NOT

Function: Boolean "Not" operation instruction is used to calculate the result of a single Boolean expression.
When the input is true, the result is false. When the input is false, the result is true.



Example: Create a POU and use the Boolean 'not' operation to determine the return value of the operation. The
specific code is as follows:

VAR

bResult:BOOL;

bVarl:BOOL;

iVarl:INT:=30;

END VAR

bResult:=NOT ( 80 <iVarl );

80<30 this proposition is false. After using the NOT instruction to negate the Boolean expression, the

result is true, so the final bResult is true.

1-1-1-7. Bit XOR

Function: Compare the corresponding bits of two integers using the bit XOR operation instruction. When the
corresponding bit of two integers is one "1" and the other is "0", the corresponding result bit returned is "1".
When the corresponding bits of two integers are both "1" or "0", the corresponding result bit is returned as "0".
Example: Create a POU, perform bit XOR on variables iVarl and iVar2, and output the results. The specific
implementation code is as follows:

VAR

iVarl:INT:=1;

iVar2:INT:=85;

iResult:INT;

END VAR

iResult:=1Varl XOR iVar2;
The decimal number 1 corresponds to a binary number of 0000 0001, and the decimal number 85 corresponds
to a binary number of 0101 0101. According to the definition of the bit XOR operation instruction, the result is
84.
Bit XOR operation. Only when the input state of one contact is "1" and the input state of the other contact is "0",
the output is "1". If both contact states are "1" or "0" at the same time, the output is "0".

1-1-1-8. Boolean XOR

Function: Boolean XOR operation instruction is used to calculate the results of two Boolean expression. Only
when one expression is true and the other is false, the result returned by the expression is true. When both
expressions evaluate to true or false, the returned result is false.
Example: Create a POU and use the Boolean XOR operation instruction to determine whether the return value
is TRUE or FALSE. The specific implementation code is as follows:

VAR

bResult:BOOL;

bVarl:BOOL;

iVarl:INT:=30;

END VAR



bResult:=bVarl XOR (iVarl <80);

The running result of the program is TRUE.

1-1-2. Set priority and reset priority trigger instructions

Instruction Instruction icon Function
SE_D =
SR Standard SR Set priority trigger: Set bistable trigger, set
—5ET] an .
riori
—RESET P ty
RS 0
Standard RS ' Reset priority trigger: Reset bistable trigger,
RS T i reset priorit
—RESET1 priorty

In a relay system, several pairs of contacts of a relay act simultaneously. In PLC, instructions are executed one
by one, and the execution of instructions is sequential, without any "simultaneous" instructions. So the setting
and reset commands for coil format have priority. The set and reset inputs of SR trigger and RS trigger are in
the same instruction, and the set and reset inputs are executed by the one below the instruction input. The SR
trigger is a "set priority" type trigger. When the set signal (SET1) and reset signal (RESET) are both 1, the
trigger ultimately enters the set state. The RS trigger is a "reset priority" type trigger. When the set signal (SET)
and reset signal (RESET1) are both 1, the trigger ultimately enters the reset state.

1-1-2-1. Set priority trigger SR

Function: Set bistable trigger, with set priority. Logical relationship: Q1=(NOT RESET AND Q1) OR SETI,
where SET]1 is the set signal and RESET is the reset signal.

Syntax: When SETT1 is "1", regardless of whether RESET is "1" or not, Q1 output is "1". When SET1 is "0", if
QI outputis "1", once RESET is "1", Q1 output will immediately reset to "0". If Q1 output is "0", regardless of
whether RESET is "1" or "0", Q1 output remains "0".

SR status table
SET1 RESET Q1 output
Maintain the
0 0 o
original state
1 0 1
0 1 0
1 1

1-1-2-2. Reset priority trigger RS

Function: Reset the bistable trigger, with reset priority. Logical relationship: Q1=NOT RESET1 AND (Q1 OR
SET), where SET is the set signal and RESET]1 is the reset signal.

Syntax: When RESETT is "1", regardless of whether SET is "1" or not, Q1 output is "0". When RESET1 is "0",
if Q1 output is "0", once SET is "1", Q1 output is immediately set to "1". If Q1 output is "1", regardless of
whether SET is "1" or "0", Q1 output remains "1".



RS status table

SET RESET1 Q1 output
0 0 M'ai.ntain the
original state
0 1
0 1 0
1 0
1-1-3. Data unit type
Instruction Instruction icon Function
RIRIGOD  (—
R TRIG Standard R_TRIG Rising edge trigger
—CLK Q-
F_TRIG_O (=)
F TRIG iy Standard.F_TRIG "E Falling edge trigger

The edge detection instruction is used to detect changes in the rising edge (signal from 0-->1) and falling edge
(signal from 1-->0) of the BOOL signal. In each scanning cycle, the signal state is compared with its state in the
previous scanning cycle. If different, it indicates a jump edge. Therefore, the signal state from the previous

cycle must be stored in order to be compared with the new signal state.

1-1-3-1. Rising edge detection R TRIG

Function: Used to detect the rising edge.

Syntax: When CLK changes from "0" to "1", the rising edge detector starts, and the Q output first changes from
"1" to "0", lasting for one PLC operation cycle. If CLK remains at "1" or "0" continuously, Q output remains at
HOH.

1-1-3-2. Falling edge detection F_TRIG

Function: Used to detect the falling edge.
Syntax: When CLK changes from "1" to "0", the falling edge detector starts, and the Q output first changes
from "1" to "0", lasting for one PLC operation cycle. If CLK remains at "1" or "0" continuously, Q output

remains at "0".



1-2. Timer

Command Command icon Function
PO (= Pulse Timer: Once IN becomes true, then Q
P Standard TP '— becomes true, and time will start counting in
# :ET I:—I'a il milliseconds in ET until its value equals PT,
then Q is FALSE
TONO  — Power on delay timer: Once IN becomes
TON Standard TON'— TRUE, the time will start counting in
i ::IT I:—FQ > milliseconds in ET until its value equals PT,
then Q is TRUE
TOFO0 — L
Sandad TOF- Power off delay timer: When IN changes from
TOF —IN al- TRUE to FALSE and ET is equal to PT, Q is
—FT Eli- FALSE, otherwise it is TRUE
RTCO (o
RTC Standard RTC— Real-time clock: start at a given time and return
—EN Q- .
_lppT cOTL the date and time

1-2-1. Pulse timer TP

Function: Pulse timing.

Syntax: When the input IN of the timer changes from "0" to "1", the timer starts. Regardless of how the input IN
of the timer changes, the actual running time of the timer is the user-defined PT time. When the timer is running,
the output signal of its output Q is "1". The output terminal ET provides a timing time for the output terminal Q.
The timing starts from T#0s and ends at the set PT time. When the PT time expires, ET will maintain a timed
time until IN becomes "0". If the input IN has already changed to "0" before reaching the PT timing time, input
ET changes to T#0s, the timing of the PT. To reset the timer, simply set PT=T#0s.

1-2-2. Power on delay timer TON

Function: Power on delay timing.

Syntax: When the input IN of the timer changes from "0" to "1", the timer starts. When the timing time PT is
reached and the input signal IN is always maintained at "1", the output signal of the output Q is "1". If the input
IN signal changes from "1" to "0" before the timer's timing time is reached, the timer resets, and timer restarts at
the rising edge of the next IN signal. The output end ET provides a timing time, with a delay starting from T#0s
and ending at the set PT time. When PT arrives, ET will maintain a timed time until IN becomes "0". If the
input IN becomes "0" before reaching the PT timing time, the output ET immediately becomes T#0s. To restart
the timer, you can set PT=T#0s or IN=FALSE.



1-2-3. Power off delay timer TOF

Function: Power off delay timing.

Syntax: When the input IN of the timer changes from "0" to "1", the Q output signal of the timer is "1". When
the start input of the timer changes to "0", the timer starts. As long as the timer is running, its output Q remains
"1". When the timing time is reached, the output Q is reset. Before the timing time is reached, if the input of the
timer returns to "1", the timer is reset, The Q output signal at the output end remains at "1". The output end ET
provides a timing time, with a delay starting from T#0s and ending at the set timing time PT. When the PT time
expires, ET will maintain a timed time until the input IN returns to "1". If the input IN becomes "1" before
reaching the PT timing time, the output ET immediately becomes T#0s. To reset the timer, it is possible to set
PT=T#0s.

1-2-4. RTC

Function: Start at a given time and return the current date and time.

Syntax: RTC (EN, PDT, Q, CDT) means that when EN is "0", the output variable Q and CDT are "0", and the
relevant time is DT#1970-01-01-00:00:00. Once EN is "1", the time given by PDT will be set and counted in
seconds. Once EN is reset to FALSE, CDT will be reset to the initial value DT#1970-01-01-00:00:00. Please
note that the PDT time is only valid on the rising edge. The RTC timer parameter table is as follows:

Standard Timer Command Parameter Table

Name Definition Data type Explanation
EN Input variables BOOL Start enable
PDT Input variables DATE AND TIME Set the time and date to start
Q Output variables BOOL Status output
CDT Output variables DATE_AND TIME Current count time and date status




1-3. Counter

Command Command icon Function
name
CTu_o 7 Up counter: If RESET is TRUE, initialize to
Standard CTU .. .
CTU e q 0. When the rising edge of CU is always
_BESER o increased by 1, once CV>=PV, Q will be set
1PV to TRUE

Down counter: If LOAD is TURE, CV will
cTD 0 be set to the starting value given by PV.

Standard CTD Then set the load to FALSE manually, and
CTD —cD the CV value will decrease by 1 every time
: :;gHD the rising edge of the CD is approached. If
the CV value decreases to 0, Q will be set to
TRUE
CTUD O P
Standard CTUD '—
—CU Q-
CTUD —|CD QD Up/down counter
—RESET CVi—
—LOAD
PV

1-3-1. Up counter CTU

When the signal at the input end of the counter CU changes from state "0" to state "1", the current calculated
value is increased by 1 and displayed through the output end CV. On the first call (resetting the input RESET
signal state to "0"), the count at the input PV end is the default value. When the count reaches the upper limit of
32767, the counter will not increase again and the CU will no longer function.

When the signal status of the reset input RESET is "1", the CV and Q of the counter are both "0". As long as the
input RESET status is "1", the rising edge will no longer have any effect on the CU. When the CV value is
greater than or equal to PV, the output Q is "1". At this point, CV can still continue to accumulate, and output Q
continues to be output "1".

Incremental function block. The input variable CU, RESET, and output variable Q are of Boolean type, while
the input variable PV and output variable CV are WORD type. CV will be initialized to 0 if RESET is reset to
true. If CU has a rising edge that changes from FALSE to TRUE and CV increases by 1, Q will return TRUE,
so CV will be greater than or equal to the upper limit PV.

1-3-2. Down counter CTD

When the CD signal at the input end of the counter is changed from "0" to state "1", the current count value is
reduced by 1, and the CV displays the current value on the output end. When the first call is made (the load
input signal needs to be initialized, and it needs to be changed from "0" to state "1" and then to state "0" to make
the function block effective), the count at the input PV end is the default value. When the count reaches 0, the
count value will no longer decrease, CD no longer work.

When the load input signal LOAD is "1", the count value will be set to the PV default value. As long as the load

9



input signal LOAD status is "1", the CD rising edge of the input end will not work. When the CV value is less
than or equal to 0, the output Q is "1".

1-3-3. Up/down counter CTUD

When the CU signal at the counting input end changes from "0" to state "1", the current counting value is
incremented by 1 and displayed on the output CV.

When the signal status of the CD at the subtract count input changes from "0" to "1", the current count value is
subtracted by 1 and displayed on the output CV. If both inputs have rising edges, the current count value will
remain unchanged.

When the counting value reaches the upper limit value 32767, the rising edge of the counting input CU no
longer works. Therefore, even if there is a rising edge on the counting input CU, its value will not increase.
Similarly, when the count value reaches the lower limit value of 0, the subtracting input CD will not be effective.
Therefore, even if the subtracting input CD shows a rising edge, the count value will not decrease.

When the CV value is greater than or equal to the PV value, the output QU is "1". When the CV value is less
than or equal to 0, the output QD is "1".

Example: To create a POU, use the up/down counter CTUD. When bUp has a rising edge signal, the count value
increases, and when bDown has a rising edge signal, the count value decreases. bReset is used for data reset,
and the specific code is as follows:

VAR

bUp: BOOL,;

bDown: BOOL;

bReset: BOOL;

bLoad: BOOL;

CTUD_0: CTUD;

END VAR

CTUD_0(

CU:= bUp,

CD:= bDown,
RESET:=bReset ,

LOAD:= bLoad,
PV:=,QU=>,QD=> ,CV=>);
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1-4. Data Processing Instructions

1-4-1. Selection commands

Command Command icon Function
SEL Binary choice: When the selection switch is
SEL —G — FALSE, the output is the first input data,
— 1IN0 and when the selection switch is TRUE, the
T output is the second data

MAX Take the maximum value

MIN . = Take the minimum value

LIMIT Limit value: If the IN value is higher than
— M — the Max upper limit, the result is Max. If
LIMIT . .
| the value of IN is lower than the lower limit

of Min, the result is Min

Multiple Choice: MUX selects the Kth
— Ik | value from a set of values. The first value is
MUX 2t K=0. If K is greater than the number of
] other inputs (n), XS Studio passes the last

value

1-4-1-1. Binary choice instruction SEL

Function: select one of the two input data as the output through the selection switch. When the switch is FALSE,
the output is the first input data, and when the switch is TRUE, the output is the second data.
Grammar: Its textual language syntax format is as follows:

OUT := SEL(G, INO, IN1)
The parameter G must be a Boolean variable. If G is FALSE, the result of the returned value is INO. If G is
TRUE, the result of the returned value is IN1. The parameter description is detailed in the table below:

Binary choice instruction SEL

Name Definition Data type Explanation
G Input variables BOOL | Input selection bit
INO Input variables | Any type Input data 0
IN1 Input variables | Any type Input data 1
Return value | Output variables | Any type Output data

Example: To create a POU, when the input value blnput is FALSE, the output is 3, and vice versa, when it is
TRUE, the output is 4. The specific implementation program is as follows:

VAR

iVarl:INT:=3;

11



iVar2:INT:=4;
iOutVar: INT;
bInput: BOOL;
END VAR

iOutVar:=SEL(bInput,iVarl,iVar2);

After running the program, the output result is 3.

1-4-1-2. Take the maximum value MAX

Function: Maximum function. Select the maximum value as the output from multiple input data.
Grammar: The textual language syntax format is as follows:
OUT := MAX(INO, ...,INn)
INO, INn, and OUT can be any data type, and their parameter descriptions are detailed in the following table:

Take the maximum value MAX

Name Definition Data type | Explanation
INO Input variables | Any type | Input data O
INn Input variables | Any type | Input data 1

Return value | Output variables | Any type | Output data

Create a POU, the input value of iOutVar being the larger one of iVarl and iVar2. The specific implementation
program is as follows:

VAR

iVarl:INT:=30;

iVar2:INT:=60;

iOutVar: INT;

END VAR

iOutVar:=MAX(iVarl,iVar2);

After running the program, the output result is 60.

1-4-1-3. Take the minimum value MIN

Function: Minimum value function. Select the minimum value as the output from multiple input data.
Grammar: The textual language syntax format is as follows:

OUT := MIN(INO, ...,INn)
INO, INn, and OUT can be any data type, and their parameter descriptions are detailed in the following table:

Take the minimum value MIN

Name Definition Data type | Explanation
INO Input variables | Any type | Input data 0
INn Input variables | Any type | Input data 1

Return value | Output variables | Any type | Output data

Example: To create a POU, the input value of iOutVar is the smaller one of iVarl and iVar2. The specific

implementation program is as follows:

12



VAR
iVarl:INT:=30;
iVar2:INT:=60;
iOutVar: INT;
END VAR

iOutVar:=MIN(iVarl,iVar2);

After running the program, the output result is 30.

1-4-1-4. Limit value LIMIT

Function: Limit value output. Determine whether the input data is between the minimum and maximum values.
If the input data is between the two, directly output the input data as output data. If the input data is greater than
the maximum value, the maximum value is taken as the output value. If the input data is less than the minimum
value, the minimum value is used as the output value.
Grammar: Its textual language syntax format is as follows:,

OUT := LIMIT(Min, IN, Max)

IN, Min, Max, and return values can be any data type, and their parameter descriptions are detailed in the table

below:
Limit value LIMIT
Name Definition Data type | Explanation
Min Input variables BOOL | Input data 0
IN Input variables | Any type | Input datan
Max Input variables | Any type | Input datan
Return value | Output variables | Any type | Output data

Example: Create a POU, use the limit value instruction to ensure that the output value is within the range of
30-80 regardless of the input value. The specific implementation program is as follows:

VAR

1Var:INT:=90;

iOutVar: INT;

END VAR

10utVar:=limit(30,iVar,80);

The minimum input value is 30, the maximum input value is 80, and the actual input value is 90, which is
greater than the maximum value. Therefore, the final output is based on the maximum value of 80, so the final
result is 80.

1-4-1-5. Multiple choice MUX

Function: Multiplexer operation. Select one of multiple input data as the output through the control value.
Grammar: Its textual language syntax format is as follows:
OUT := MUX(K, INO,...,INn)

13



INO,..., INn and the return value can be any variable type. But K must be BYTE, WORD, DWORD, LWORD,
SINT, USINT, INT, UINT, DINT, LINT, ULINT, or UDINT. MUX selects the Kth data output from the

variable group. The parameter description is detailed in the table below:

Multiple choice MUX
Name Definition Data type Explanation
K Input variables | Integer type | Control value
INO Input variables Any type Input data 0
INn Input variables Any type Input data n
Return value | Output variables | Any type Output data

Example: To create a POU, use multiple choice instruction to select the final output data based on the input
control value iVar. The specific implementation program is as follows:

VAR

iVar:INT:=1;

iOutVar: INT;

END VAR

i0OutVar:=MUX(iVar,30,40,50,60,70,80);
The final output result is 40, as the data sorting starts from the Oth element and accumulates.
If the data exceeds the range, the final data will be output based on the last data. In the example, setting the
value of iVar to 10 will result in a final output of 80. If iVar is -1, the final output value is still 80.

1-4-2. Compare Instructions

Command ) )
Command icon Function
name

EQ

EQ = = I~ Equal to
NE

NE ] # I8 Not equal to
GT

GT il e T Greater than
GE

GE i > T Greater than or equal to
LT

LT L e i Smaller than
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Command . .
Command icon Function
name
LE
LE i < B Smaller than or equal to

1-4-3. Shift instruction

Command . .
Command icon Function

name
SHL E

SHL o] Shift left
SR

SHR _| £ Shift right
RO

ROL 3] = Rotate left
HDH

ROR = Rotate right

1-4-3-1. Shift left SHL

Function: Shift the operand to the left bit by bit, without processing the left out bit, and automatically fill in the
right empty bit with 0.
Syntax: The instruction can shift the data in input IN by n bits to the left, and assign the output result to OUT.
Shifting a binary number by one bit to the left is equivalent to multiplying the original number by 2. If n is
greater than the width of the data type, BYTE, Word, and DWORD values will be filled to zero. The syntax
format of textual language is as follows:

OUT:= SHL (IN, n)

For example, the shift left instruction is used to shift the current value of WORD1(an WORD type input
variable) to the left by 4 bits, , and the output result is assigned to Word2.

WORD2[ 76#0010 |: =SHL (WORD1[ 16#0001 |, 4) P EEaEm

Shift left program example

As mentioned above, Word1 is 0001 in hexadecimal, and after moving it 4 bits to the left, the final output result

is 16#0010. The process is shown in the following figure. Fill in the empty space of the lower 4 bits with 0.
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bl5 bl4 bl3 bl2 bll blo b9 b8 b7 b6 b5 b4 b3 b2 bl b0
WOTd1|o|o|o|o 0|o|o|0 o|o|0|0 0|0|0|1|

bI5 bl4 I3 bl2 bl b0 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Word2 o o o e o o oo e TRor ] o [ o [ o[ o]

T

Fill with O

The process of shift left by 4 bits

The total number of bits in a shift operation is influenced by the data type of the input variable. If the input
variable is a constant, the data type with the smallest length will be taken. The data type of the output variable
does not affect the arithmetic operation, and the difference between the two is identified through the following
example.
Please compare the bit left shift operation of hexadecimal numbers below. Although the input variable values in
byte and word form are equal, depending on the data type of the input variable (BYTE or WORD), erg_byte and
erg_word will yield different results.

VAR

in_byte : BYTE:=16#45;

in_word : WORD:=16#45;

erg byte : BYTE;

erg_word : WORD;

n: BYTE =2;

END VAR

erg_byte:=SHL(in_byte,n); (* result is 16#14 *)
erg word:=SHL(in_word;n); (* result is 16#0114 *)

When the BYTE type variables b6 and b7 shift left by 2 bits and overflow, the final data is hexadecimal 14.
When the b6 and b7 bits of the WORD type variable are shifted to the left by two bits and enter the high byte b8
and b9 bits, this bit will continue to be retained, and the final result is a hexadecimal value of 114. The process
is shown in the following figure:
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B7 b6 b5 b4 b3 b2 bl bO
erg byte [0 [0 [ oo e o

b7 b6 b5 b4 b3 b2 bl b0
erg_byte|o|0|o| |0|1|o|0|

—

bI5 bl4 bI3 bI2 bl b0 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
erg_word|g|o’o’o|o|o|o|0|o|1|0|0|0|1|0|1|

IS bl4 b3 b2 bll b0 b9 b8 b7 b6  bS b4 b3 b2 bl b0
Crg_word|o|o|o|o|o|o|o|1|0|0|0|1|0|1|0|0|

T

Fill with 0

BYTE and WORD variables shifted left by bit

1-4-3-2. Shift right SHR

Function: Shift the operand bit by bit to the right, without processing the right out bit, and automatically fill in
the left empty bit with 0.
Syntax: The instruction can shift the data in input IN by n bits to the right, assign the output result to OUT, and
shift the binary number by one bit to the right is equivalent to dividing the original number by 2. If n is greater
than the width of the data type, BYTE, Word, and DWORD values will be filled in as zero. If a signed data type
is used, the arithmetic shift will be supplemented by the highest order. The textual language syntax format is as
follows:

OUT:= SHR (IN, n)
Example: Use the bit by bit right shift instruction to shift the current value Word1(WORD type input variable)
to the right by 5 bits, and assign the output result to Word2.

Word2[ 1620008 |:=SHR (Word1[ 1620100 |, 5) ; RETURN]

Shift right by bit example
Word1 is a hexadecimal value of 0100, and after moving 5 bits to the right, the final output result is 16#0008.
Due to the fact that WORD type variables belong to unsigned data types and have valid values ranging from 0
to 65535, after shifting 5 bits to the right, there is no sign bit, and the high 5 bits are filled with 0. The shift
process is shown in the following figure:
bl5 bl4 bl3 bl2 bll blo b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Word1 olo‘o’o 0|0‘o|1o|o‘0|0 o‘o‘o|o‘

- > /

bIS b4 bI3 b2 bl bl0 b9 b8 b7 b6 b3 b4 b3 b2 bl bo
Word2 [0 [ oo [o[ o [Terroreor e o] o o e o Ta [ o]

T

Fill with O

The process of shift right by 5 bits
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The previous example was the right shift of unsigned bit data. If encountering signed integer data, the high bit
right shift requires filling in the signed bit. As shown in the following example:

For example, the current value of the INT type input variable iINT1 is shifted to the right by 4 bits, and the
output result is assigned to iINT2.

INT2[168FF10 |- =SHR (INT1[16#F100 |, 4) :[RETURN]

Signed integer data shift right example
As mentioned above, since INT is signed bit data with valid values ranging from -32768 to 32767, iINT1 is
hexadecimal signed data F100, and the highest bit b15 is the sign bit. After moving 4 bits to the right, data needs
to be supplemented. Due to the sign bit of the source data being 1, the high 4 bits are supplemented with 1 (i.e.
sign bits). Therefore, the final result of program operation is 16#FF10. The specific shift process is shown in the

following figure:

Signed bit

bIS b4 bI3 b2 bl b0 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
INTl It ‘ 1 ‘ 1 ‘ 1 0 ‘ 0 ‘ 0 | 1 0 I 0 ‘ 0 | 0 0 ‘ 0 ‘ 0 ‘ 0 ‘

bIS bl4  bI3 b2 bl b0 b9 b b7 b6 bS5 b4 b3 b2 bl bo
INT2 l‘ 1 ‘ 1 ‘ 1 1| 1 ‘ 1 | 1 | 0 I 0 ‘ 0 | 1 ‘ 0 ‘ 0 | 0 | 0‘

Space fill with sign bit

1-4-3-3. Rotate left ROL

Function: Rotate the operands to the left, and the bits moved from the left are directly added to the lowest bit on
the right.
Syntax: Allowed data types: BYTE, WORD, DWORD. This instruction can be used to rotate all the contents of
the input IN bit by bit to the left, and the vacated bits are filled with the signal state of the shifted bits. The input
parameter n provides a numerical value representing the number of bits to rotate, and OUT is the result of the
rotation operation. The textual language syntax format is as follows:

OUT:=ROL (IN, n)
Example: Create a POU and compare the differences between bitwise left shift and cyclic left shift. Move the
hexadecimal WORD type variable Word1 by the same number of digits using two different left shift methods,

and compare the results.

Word2[ 768A000 |: =SHL (Word1[78#AAD0 |, 4) ;
Word3[ 1624004 |:=ROL (Word1[ 7824400 |, 4) ;

Bitwise left shift and rotate left shift comparison program
As shown in the following figure, after using the rotated right, the output of Word3's b0 to b3 bits does not fill
with 0, but rather fills in the 1010 of b12 to b15 in the input data Word1 to b0 to b3 bits.
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WWOrd11|0|1|01|0|1|0 o[ololo 0|o|o|o|

bl5 bl4 bl3 bl2 bll bl0 b9 b8 b7 b6 b5 b4 b3 b2
WWOrd3|1|0|1|o|o|o|o|o|o|o|o|o|1|0]1|0|

The process of rotate left shift by 4 bits

The total number of bits in a rotate shift instruction is also affected by the data type of the input variable. If the
input variable is a constant, the data type with the smallest length will be taken. The data type of the output
variable does not affect the arithmetic operation, and the difference between the two is identified through the
following example.
Example: please compare the rotate left shift operation of hexadecimal numbers below. Although the input
variable values in byte and word form are equal, depending on the data type of the input variable (BYTE or
WORD), erg_byte and erg_word will yield different results.

VAR

in_byte: BYTE:=16#45;

in_word: WORD:=16#45;

erg byte : BYTE;

erg_word : WORD;

n: BYTE =2;

END VAR

erg byte:=ROL(in_byte,n); (* result is 16#15 *)
erg word:=ROL(in_word,n); (* result is 16#0114 *)

erg_byte o i ool o[ ]o] ]

b7 Fbo b5 b4 b3 b2 bl ”b0

erg byte | 0 | 0 I 0 | 1 | 0 | 1 | 0 | 1 ‘

A
bl5 bl4 bl3 bll blO b5 b4 X bl b0
ergword|o|o|o|o| Lo ToTe i oo ToT i JoTs]
/ / b5 b4 ¥ b3 b2 bl #bo
erO_Word|0|o|o|0|0|0|0|1|0|0|0|1|0|1|0|0|

BYTE and WORD variable rotate left shift comparison

As shown in the figure, when the b6 and b7 bits of the BYTE type variable are moved to the left by 2 bits and
then moved to the b0 and b1 bits in the output data, the final data is hexadecimal 15. When the b6 and b7 bits of
the WORD type variable are shifted to the left by two bits, they are moved to bits b8 and b9 in the output data.
The b14 and b15 bits of the original data are 0, and after being shifted to the left, they are moved to bits b0 and
bl in the output data. Therefore, the final result is a hexadecimal 114.
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1-4-3-4. Rotate right ROR

Function: Rotate the operands bit by bit to the right, and the bits moved out from the right are directly added to
the highest position on the left.
Syntax: Allowed data types: BYTE, WORD, DWORD. Using this instruction, all contents in the input IN can
be rotated bit by bit to the right, and the vacated bits are filled with the signal state of the shifted bits. The input
parameter n provides a numerical value to represent the number of digits to rotate, and OUT is the result of the
rotation operation. The textual language syntax format is as follows:

OUT: =ROR (IN, n)
For example, the current value of the WORD type input variable Word1 is rotated 5 bits to the right by using

the rotate right shift instruction, and the output result is assigned to Word2.
Word2[16#1008 |:=ROR (Word1[ 1680102 |, 5) ;

Rotate right program example

bl5 bl4 bl3 bl2 bll blO b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Wordl 0 | 0 | 0 | 0 | 0 0 | 0 |
0

B

o|o |o|1 o|o

~ A
bl5 bl4 —bI3 bl2 bIl b0 b9 b8 b7 b6 b5
[ o] v ] EXERENENER

Word2 | 0 I 0 0 | 0
Rotate right by 5 bits process

0|1|0
b4 b3 B2 bl b0
0 N e

The final running result of the program is 1008 in hexadecimal, and the program moves the lower 5 bits bO~b4
of Word1 to b11~b15 in Word2.
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1-5. Operation instructions

1-5-1. Assignment instruction

Command

Icon

Function

MOVE

MOVE

Assignment

1-5-1-1. Assignment instruction MOVE

Function: Assign the value of a constant or variable to another variable.

Example: Create a POU and assign the data from the WORD variable WORD1 to WORD?2. The specific

implementation program is as follows:

WORD1

WORD2

MOVE instruction example

1-5-2. Arithmetic operation instructions

Command Icon Function
ADD
ADD ] + Addition
SUE
SUB : —_ Subtraction
MUL
MUL ] »® Multiplication
DIV
DIV : f Division
MOD
MOD : Remainder
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1-5-2-1. Addition operation ADD

Function: Addition operation instruction, adding two (or more) variables or constants. Two time variables can
also be added, resulting in another time variable.
Syntax: The instruction can add the value of the input variable INO to the value of INn, and assign the result to
OUT. The addition operation instruction supports the following variable types: BYTE, WORD, DWORD, SINT,
USINT, INT, UINT, DINT, UDINT, (L) REAL, TIME, and constants. The textual language syntax format is as
follows:

OUT :=INO +...+INn

Example 1: Create a POU, declare two integer variables iVarl and iVar2, assign iVarl to 2014, and then make
the value of iVar2 the sum of iVarl and iVarl. The specific code is as follows:

VAR

iVarl:INT: =2014;

1Var2:INT;

END VAR

iVar2:=iVarl+iVarl;

The running result of the program is iVar2 equal to 4028.

Example 2: In practical engineering, it is often necessary to record the number of operations, using the ST
programming language. When the number accumulates to 10, the cumulative variable is cleared to zero.
The following is a program implementation using ST language. Accumulate the addend iCounter by triggering
the function block along the rising edge.

VAR

bCalStart: BOOL;

FB_StartTrigR_ TRIG:R TRIG;

iCounter:word;

END VAR

FB_StartTrigR_ TRIG(CLK:=bCalStart);
IF FB_StartTrigR_TRIG.Q THEN
iCounter:=iCounter+1;

END_IF

IF iCounter=10 THEN

iCounter:=0;

END_IF

Note: TIME variables can also use the addition function, where two TIME variables are added to obtain a new
time.
Example: t#45s + t#50s = t#1m35 s.

The selected output data type should be able to store the output results, otherwise it may cause data errors.
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1-5-2-2. Subtraction operation SUB

Function: Subtraction operation instruction, subtracting two variables or constants.
Syntax: The instruction can subtract the value of INO by the input variable IN1 and assign the result to OUT.
The subtraction operation instruction supports the following variable types: BYTE, WORD, DWORD, SINT,
USINT, INT, UINT, DINT, UDINT, REAL, (L) REAL, TIME, and constants. The textual language syntax
format is as follows:

OUT :=1INO -IN1

For example: create a POU, declare two Floating-point arithmetic variables rVarl and rVar2, assign values of
3.14 and 10 respectively, and declare an rResult variable, whose value is the value obtained by subtracting rVarl
from rVar2. The specific code is as follows:

VAR

rVarl:REAL:=3.14;

rVar2:REAL:=10;

rResult:REAL;

END VAR

rResult:=rVar2-rVarl,

The running result of the program is rResult equal to 6.86.
Note:
(D TIME type variables can also use the subtraction function, where two TIME variables are subtracted to
obtain a new time.
Example: t#1m35s - t#50s = t#45s, but the time result cannot have a negative value.
@ TOD type variables can also use the subtraction function, where two TOD types are subtracted to obtain a
new TIME type data.
Example: TOD#45:40:30- TOD#22:30:20=T#1390m10s0ms, but the time result cannot have a negative value.

1-5-2-3. Multiplication operation MUL

Function: Multiplication operation instruction, multiplying two (or more) variables or constants.
Syntax: The instruction can perform a multiplication operation on the value of the input variable INO until the
value of INn, and assign its product to OUT. The multiplication instruction supports the following variable
types: BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, (L) REAL, TIME, TOD, and
constants. The textual language syntax format is as follows:

OUT :=INO *...*INn

Example: Create a POU, declare two integer variables iVarl and iVar2, assign values of 10 and 2 respectively,
and then declare an integer variable iResult, so that the result is the product of iVarl and iVar2. The specific
implementation code is as follows:

VAR

iVarl:INT:=10;

1Var2:INT:=2;

iResult:INT;

END VAR
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iResult:=1Varl *iVar2;

The running result of the program is iResult equal to 20.

1-5-2-4. Division operation DIV

Function: Division operation instruction, dividing two variables or constants.
Syntax: The instruction can divide the input variable INO by the value of IN1, and assign its quotient value to
OUT. The division operation instruction supports the following variable types: BYTE, WORD, DWORD, SINT,
USINT, INT, UINT, DINT, UDINT, REAL, LREAL, and constant. The textual language syntax format is as
follows:

OUT :=1INO/IN1

Example: Create a POU, declare two integer variables iVarl and iVar2, assign values of 10 and 2 respectively,
and then declare an integer variable iResult, which is the value obtained by dividing iVarl by iVar2. The
specific implementation code is as follows:

VAR

iVarl:INT:=10;

1Var2:INT:=2;

iResult:INT;

END VAR

iResult:=i1Varl/iVar2;

The running result of the program is iResult equal to 5.
Note: When using the DIV instruction, instructions such as CheckDivByte, CheckDivWord, CheckDivDWord,
and CheckDivReal can be used to check whether the divisor is zero, avoiding the phenomenon of divisor being

Z€10.

1-5-2-5. Remainder operation MOD

Function: Divide variables or constants to obtain remainder, and the result is the remainder after dividing two

numbers, which is an integer data.

Syntax: The MOD instruction can assign the remainder of the input variables INO and IN1 to OUT, and

typically uses this instruction to create equations with a remainder within a specific range. The remainder

operation instruction supports the following variable types: BY TE, WORD, DWORD, SINT, USINT, INT,

UINT, DINT, UDINT, REAL, LREAL, and constants. The textual language syntax format is as follows:
OUT :=INO MOD IN1;

Example: Create a POU, declare two integer variables iVarl and iVar2, assign values of 44 and 9 respectively,
and then declare an integer variable iResult to make its value to be the one after the remainder operation of
iVarl and iVar2. The specific implementation code is as follows:

VAR

iVarl:INT:=44;

1Var2:INT:=9;

iResult:INT;
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END_VAR

iResult:=1Varl MOD iVar2;

The running result of the program is iResult equal to §.

1-5-3. Mathematical operation instructions

Command Icon Function
ABS _ﬂ Absolute value
SQRT | e Square root
EXP e = Exponent

LN _TE_ Natural logarithm
LOG _WE_ Common logarithm
SIN _W@_ Sine
COS | cos™] Cosine
ACOS Arccosine
ASIN Arcsine
TAN R = Tangent
ATAN _ Arctangent

1-5-3-1. Absolute value ABS

Function: This function instruction is used to calculate the absolute value of a number. It has nothing to do with
the sign of positive and negative numbers.
Syntax: The absolute value operation instruction supports the following variable types: BYTE, WORD,
DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, LREAL, and constants. The textual language
syntax format is as follows:

OUT := ABS (IN);
Example: ABS function example.

VAR

1iVarl:INT:=-44;

iResult:INT;

END VAR

iResult:=abs(iVarl);
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The running result of the program is iResult equal to 44.

1-5-3-2. Square root SQRT

Function: The square root of non negative real numbers.
Syntax: The input variable IN can be BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, LREAL, and constant, but the output must be of type REAL or LREAL. The textual language syntax
format is as follows:

OUT = SQRT(IN);
Example: SQRT function example.

VAR

rVarl:REAL:=16;

rResult:REAL;

END VAR

rResult:=SQRT(rVarl);

The running result of the program is rResult equal to 4.

1-5-3-3. Exponent EXP

Function: return the power of e (the base of Natural logarithm). e is a constant of 2.71828.
Syntax: The input variable IN can be BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, LREAL, and constant, but the output must be type REAL or LREAL. The textual language syntax
format is as follows:

OUT = EXP(IN);
Example: EXP function example.

VAR

rVarl:REAL:=2;

rResult:REAL;

END VAR

rResult:=EXP(rVarl);

The running result of the program is rResult equal to 7.389056.

1-5-3-4. Natural logarithm LN

Function: returns the Natural logarithm of a number. The base of Natural logarithm is the constant term e
(2.71828182845904).

Syntax: The input variable IN can be BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, LREAL, and constant, but the output must be type REAL or LREAL. The textual language syntax

format is as follows:

OUT :=LN (IN);
Example: LN function example.
VAR
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rVarl:REAL:=45;
rResult:REAL;
END VAR

rResult:=LN(rVarl);

The running result of the program is rResult equal to 3.80666.

1-5-3-5. Logarithm with a base of 10 LOG

Function: Returns the logarithm of a base of 10.
Syntax: The input variable IN can be BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, LREAL, and constant, but the output must be type REAL or LREAL. The textual language syntax
format is as follows:

OUT := LOG(IN);
Example: LOG function example.

VAR

rVarl:REAL:=314.5;

rResult:REAL;

END VAR

rResult:=LOG(rVarl);

The running result of the program is rResult equal to 2.49762.

1-5-3-6. Sine function SIN

Function: Sine function.
Syntax: The input variable IN can be BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, LREAL, and constant, but the output must be type REAL or LREAL. The textual language syntax
format is as follows:

OUT := SIN(IN);
Example: SIN function example.

VAR

rVarl:REAL:=0.5;

rResult:REAL;

END VAR

rResult:=SIN(rVarl);

The running result of the program is rResult equal to 0.479426.
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1-5-3-7. Cosine function COS

Function: Cosine function.
Syntax: The input variable IN can be BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, LREAL, and constant, but the output must be type REAL or LREAL. The textual language syntax
format is as follows:

OUT := COS(IN);
Example: COS function example.

VAR

rVarl:REAL:=0.5;

rResult:REAL;

END VAR

rResult:=COS(rVarl);

The running result of the program is rResult equal to 0.877583.

1-5-3-8. Arccosine functionACOS

Syntax: The input variable IN can be BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, LREAL, and constant, but the output must be type REAL or LREAL. The textual language syntax
format is as follows:

OUT = ACOS(IN);
Example: ACOS function example.

VAR

rVarl:REAL:=0.5;

rResult:REAL;

END VAR

rResult:=ACOS(rVarl);

The running result of the program is rResult equal to 1.0472.

1-5-3-9. Arcsin function ASIN

Function: Sine radian (Arcsine function).
Syntax: The input variable IN can be BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, LREAL, and constant, but the output must be type REAL or LREAL. The textual language syntax
format is as follows:

OUT := ASIN(IN);
Example: ASIN function example.

VAR

rVarl:REAL:=0.5;

rResult:REAL;

END VAR
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rResult:=ASIN(rVarl);
The running result of the program is rResult equal to 0.523599.

1-5-3-10. Tangent function TAN

Function: Tangent function.
Syntax: The input variable IN can be BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, LREAL, and constant, but the output must be type REAL or LREAL. The textual language syntax
format is as follows:
OUT:=TAN (IN);
Example: TAN function example.

VAR

rVarl:REAL:=0.5;

rResult:REAL;

END VAR

rResult:= TAN (rVarl);
The running result of the program is rResult equal to 0.546302.

1-5-3-11. Arctangent function ATAN

Function: Tangent radian (Arctangent function).
Syntax: The input variable IN can be BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT,
REAL, LREAL, and constant, but the output must be type REAL or LREAL. The textual language syntax
format is as follows:

OUT = ATAN(IN);
Example: ATAN function example.

VAR

rVarl:REAL:=0.5;

rResult:REAL;

END VAR

rResult:= ATAN (rVarl);
The running result of the program is rResult equal to 0.463648.
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1-5-4. Address operation instruction

Command Icon Function
SIZEOF SIZEOF il Data type size
——{ 4=
ADR | e B Address operator
BITADR BITADR Bit address operator

1-5-4-1. Data type size SIZEOF

Function: Execute this function to determine the number of bytes required for the given data type. Simply put,
its function is to return the number of memory bytes occupied by an object or type.
Syntax: The return value of SIZEOF is an unsigned value, and the return value of type will be used to find the
size of variable INO. The output value of OUT is in bytes, and INO can be any data type. The textual language
syntax format is shown below. The type of return value is an implicit data type, which will be determined
according to the actual data value. See the following table for details:

OUT := SIZEOF(INO);

Return data type of SIZEOF
SIZEOF return value Implicit data type
0 <=size of x <256 USINT
256 <= size of x < 65536 UINT
65536 <= size of x <4294967296 UDINT
4294967296 <= size of x ULINT

Example: Using the SIZEOF instruction to retrieve the memory size occupied by an array, the program is as
follows:
Example of ST language:

VAR

arrl :ARRAY[0..4] OF INT;

varl:INT;

END VAR

varl := SIZEOF(arrl);
The program assigns the result to varl, and ultimately varl is equal to 10. Because the arrl array consists of 5
INT integer elements and the result unit of SIZEOF is BYTE, the program runs with a total of 10 BYTEs,
indicating that arrl occupies 10 bytes of memory.

1-5-4-2. Address operator ADR

Function: Obtain the memory address of the input variable and output it. This address can be used as a pointer
within the program or passed as a pointer to a function.
Syntax: The ADR operator returns an address variable with a DWORD value, and INO can be of any data type.
The textual language syntax format is as follows:

OUT :=ADR(INO);
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The return value of ADR is only the memory address of the variable. The memory address can store data with a
length of 1 BYTE. The content operator """ can be used to extract the content in the corresponding address,
such as obtaining the memory address of var_intl is assigned to a pointer variable, and the specific content in its
corresponding address is extracted by using the """ operator and assigned to var_int2. The implementation
program is as follows:

pt := ADR(var_intl);

var_int2:= pt”";

Example 1: Using the ADR instruction to retrieve an array, the program is as follows:
Example of ST language:

VAR

arrl:ARRAY[0..4] OF INT;

dwVar:DWORD;

END VAR

dwVar:=ADR(arrl);

Example 2: Using the ADR instruction to retrieve an array, the program is as follows:
Example of ST language:

VAR

arrl:ARRAY[0..4] OF INT;

dwVar:DWORD;

END VAR

dwVar:=ADR(arrl);

Example 3: An example of using the ADR instruction to retrieve an array is as follows:
Example of ST language:

VAR

pt:POINTER TO INT;

var_intl:INT;

var_int2:INT;

END VAR

pt .= ADR(var_intl);

var_int2:=pt";

1-5-4-3. Bit address operator BITADR

Function: Returns the bit address information offset of the allocation variable.
Syntax: The BITADR operator returns an address variable with a DWORD value, and INO can be of any data
type. The textual language syntax format is as follows:

OUT :=BITADR(INO);
The implementation program is as follows, where BITADR returns a bit offset numerical address in the
DWORD variable type. Note that the offset value depends on whether the option type address can be obtained

from the target system. The maximum DWORD defines the memory area as follows:
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BITADR offset addresses for each address area

Address area | Start address | Explanation
Memory 16x40000000 %M
Input 16x80000000 %I
Output 16xC0000000 %Q

An example of using the BITADR instruction to retrieve bit address information is shown in the following
program. Example of ST language:

VAR

varl AT %IX2.3:BOOL;

bitoffset: DWORD;

END VAR

bitoffset:=BITADR(varl);

The running result is 80000013 in hexadecimal, where "2" in %IX2.3 represents 2 Bytes and ". 3" represents the
4th Bit, so its address is equal to 2*8+4=20. Convert the decimal 20 to the hexadecimal 14. Because the first
address corresponding to Zone I is stored starting from 80000000, it is not difficult to understand that the actual
address corresponding to hexadecimal 14 is 16#80000013. The schematic diagram is shown in the table below:

BITADR example explanation

offset value | data content
16480000000
16#80000001
16#80000002

16#80000011
16#80000012
16#80000013 | bitoffset
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1-5-5. Data conversion instructions

Before using this instruction, you need to add the util.library.

Syntax:<TYPEI1> TO < TYPE2>

It is strictly prohibited to implicitly convert "larger" data types to "smaller" data types for use, because
information may be lost when converting from larger data types to smaller data types.

If the converted value exceeds the storage range of the target data type, the high bytes of this number will be
ignored. Example: Convert INT Type to BYTE type, or DINT Type to WORD type.

For <TYPE> TO _ STRING conversion, the string is generated from the left. If the length of the defined string
is less than the length of<TYPE>, the right part will be truncated.

BCD code and integer conversion instruction

Command name Command icon Function
BCD_TO_BYTE T BCD convert to BYTE
r;
BCD TO DWORD _‘ BCD_TO_DWORD " BCD convert to DWORD
X BCD_TO_DWORD |
BCD_TO_INT E
BCD TO INT JB L BCD convert to INT
E
BCD_TO_WORD 4 ECE o e BCD convert to WORD
- - \nf BCD_TO_WORD
BYTE_TO_BCD E
BYTE _TO_BCD JB e ol BYTE convert to BCD
DWORD_TO_BECD E
DWORD_TO BCD s DWORD, TO. BCD |- DWORD convert to BCD
INT TO BCD Libald INT convert to BCD
- - — INT_TO_BCD
WORD_TO_BCD E
WORD TO BCD R gl WORD convert to BCD

1-5-5-1. BCD code and integer data conversion

BCD (Binary Coded Decimal... BCD) refers to the use of 4-bit binary numbers to represent the values of each
digit in a decimal number in parallel. For example, in BIN data, BCD data 0000 0001 0101 0111 (343) is used

to represent the decimal number "157" in the following way.

157 BIN data (decimal)
\k Separate each digit
1 5 7 . .
Convert each digit to binary

0000 0001 0101 0111 Connect each digit value

/ v/

0000 0001: 0101011 1| BCDdata

BCD example
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When BCD data is stored in 16 bits memory, it can handle values ranging from 0 to 9999 (the maximum value
of 4 bits). The weights of each bit are shown in the following figure:

- 4 bits
P 3 bits
_ 2 bits

b b14 b13 b12| b11 b10 b9 b8 | b7 b6 bS5 b4 | b3 b2 bl bO

-
(6]

<— FEach bit location

o
- _C_D_ =
__C_D__
__C_D__
o
__C_D_ -
__C_D_ -
¥_;: _
o
__;_ -
- _C_D_ o
44;: =
[
44;: =
__;_ -
44;:4

<— Binary value

o o 9 9 o o o o - -— ioht i i
S 8 8 3 S 8 S 8 S 2 g < 0 < ~N Each value weight in decimal
S & © o SIS IS
0 & N -
108 102 10! 100 <— Each bit value weight

Weights of each value represented by BCD in decimal system

Example: Using the ST programming language, convert BCD code 73 to integer data.
1:=BCD_TO_INT(73);
2 e
( Y )
b5 b4 b3 b2 bl b0

b7 bb
734mmmm) [o[1[oJo[t[o]o]1]

Application of convert BCD to INT

As shown in the figure, use BCD_TO_ INT instruction performs conversion, as the result of converting 73 to
binary is 01001001, the result of converting it to BCD is 49.

Example: Using ST programming language to convert integer data 73 into BCD code.
i:=INT_TO_BCD(73);
e 3
g Y
b7 bé b5 b4 b3 b2 b1

\
b0
o [ 111 oo 1] 1 |C)y 20+ +2442°420=115

Application of convert INT to BCD

As shown in the above figure, using INT_TO_BCD instruction for conversion. The program converts 73 in
decimal system to BCD code, and the result is 01110011, so the final BCD code Decimal representation result
is 115.

1-5-5-2. BOOL_TO_<TYPE> boolean type conversion data

Function: convert Boolean data type to other data types.

Support data types: BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, TIME, DATE,
TOD, DT, and STRING.

®  When the output is digital type: if the input is TRUE, the output is 1. If the input is FALSE, the output
is 0.

®  When outputting as a string type: If the input is TRUE, the string "TRUE' is output. If the input is
FALSE, the output is the string 'FALSE'.
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BOOL _TO _<TYPE> conversion example

Command )
Command example Function
name
""" : BOOL_TO_INT
—_— i BOOL convert to INT
—ﬂlﬂ BOOL_TO_STRING . BOOL convert to STRING
BOOL TO
;ﬂl— BOOL_TO_TIME - — BOOL convert to TIME
—
TRUE BOOL TO TOD
—ﬂ.ﬂ  TO ToF (FoRve o o gor BOOL convert to TOD

1-5-5-3. BYTE_TO_<TYPE> byte type conversion data

Function: convert byte type to other data types. Support data types: BOOL, WORD, DWORD, SINT, USINT,
INT, UINT, DINT, UDINT, REAL, TIME, DATE, TOD, DT, and STRING.
®  When the output is BOOL: When the input is not equal to 0, the output is TRUE. When the input is
equal to 0, the output is FALSE.

®  When the output is TIME or TOD: the input will be converted in milliseconds.

®  When the output is DATE or DT: the input will be converted in seconds.
BYTE _TO_ <TYPE> conversion example

Comand )
Command example Function
name
BYTE TO INT
-l — = 1 BYTE convert to INT
oo | BYTRTOSTRING s BYTE convert to STRING
BYTE TO

BYTE_TO_TIME

TIM T$#255ms

BYTE convert to TIME

=

— 3
BYTE_TO_BOOL'—

t——{ VARBOOL :m

BYTE convert to BOOL
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1-5-5-4. <Integer data > TO_<TYPE> integer type conversion instruction

Function: Convert integer type data to other data types.
Support data types: BOOL, BYTE, SINT, WORD, DWORD, USINT, INT, UINT, DINT, UDINT, REAL, TIME,

DATE, TOD, DT, and STRING.
®  When the output is BOOL: When the input is not equal to 0, the output is TRUE. When the input is
equal to 0, the output is FALSE.
®  When the output is TIME or TOD, the input will be converted in milliseconds.
®  When the output is DATE or DT, the input will be converted in seconds.

<Integer data > TO <TYPE> Example of integer type conversion

Command )
Command example Function

name

|4
WORD,_TO_USINT% ED Word convert to
[ 483 |}— Varsint USINT

=
WORD_TO_TIME ‘ﬂ B ] Word convert to
WORD_TO Ak tvartime Time

Word convert to

I
WORD_TO_DT —| 5) —
% - g ot

1-5-5-5. REAL TO_<TYPE> Real type conversion instruction

Function: convert Floating-point arithmetic numbers to other types of data. When converting a Floating-point
arithmetic number to other types of data, first round the value to an integer value, and then convert it to a new
quantity type.
Support data types: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, TIME,
DATE, TOD, DT, and STRING.

®  When the output is BOOL: When the input is not equal to 0, the output is TRUE. When the input is

equal to 0, the output is FALSE.
®  When the output is TIME or TOD: the input will be converted in milliseconds.
®  When the output is DATE or DT: the input will be converted in seconds.

REAL TO <TYPE> Example of real type conversion

Command name Command example Function

REAL TO INT
REAL TO LG - i [ REAL convert to INT
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1-5-5-6. TIME _TO_<TYPE> time type conversion instruction

Function: Convert time-based data to other types of data, and store the time in milliseconds internally as a

DWORD type (starting from 00:00 am for the TIME_OF DAY variable).
Support data types: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, TIME,

DATE, TOD, DT, and STRING.
®  When the output is BOOL: When the input is not equal to 0, the output is TRUE. When the input is

equal to 0, the output is FALSE.

TIME TO <TYPE> Example of time type conversion

Command )
Command example Function
name
TIME TO STRING
T4$12MS — | STR TIME convert to STRING
TIME_TO
TIME TO DWORD
TE]IMS —f S e DW TIME convert to DWORD

1-5-5-7. DATE_TO_<TYPE> Date type conversion instruction

Function: Convert date type into other types, store dates in seconds internally, starting from January 1, 1970.
Support data types: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, TIME,

DATE, TOD, DT, and STRING.
®  When the output is BOOL: When the input is not equal to 0, the output is TRUE. When the input is

equal to 0, the output is FALSE.

DATE_TO_<TYPE> Example of date type conversion instruction

Command '
Command example Function
name
DATE TO INT
D£2022-08-24 — == . I DATE convert to INT
DATE TO
DATE TO STRING DATE convert to
B — ' STR [ 'D#2022-08-)] | STRING

1-5-5-8. DT _TO_<TYPE> Date time type conversion instruction
Function: Convert date time data into other types of data, with dates stored internally in seconds, starting from

January 1, 1970.
Support data types: BOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, TIME,

DATE, TOD, DT, and STRING.
®  When the output is BOOL: When the input is not equal to 0, the output is TRUE. When the input is

equal to 0, the output is FALSE.
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DT TO <TYPE> Date time type conversion example

Command

name

Command example

Function

DT TO

DT_TO BYTE

IBYTE

DT
convert to
BYTE

DT_TO_STRING

STR

DT
convert to
STRING

1-5-5-9. TOD _TO_<TYPE> Time type conversion instruction

Function: Convert time-based data into other types of data, and convert dates internally in milliseconds.
Support data types: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, TIME,

DATE, TOD, DT, and STRING.

®  When the output is BOOL: When the input is not equal to 0, the output is TRUE. When the input is
equal to 0, the output is FALSE.

TOD TO <TYPE> Example of time type conversion

Command )
Command example Function
name
TOD_TO_REAL —— TOD convert to
TOD#05:05:05 — —
1_83E+0D REAL
TOD TO = : it s TOD convert to
- TOD#05:05:05 — TIM | T#5hSmEs |
TIME
TOD _TO USINT TOD convert to
TOD# 5 5 — iVarsint USINT
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1-5-5-10. STRING_TO_<TYPE> Character type conversion instruction

Function: Convert strings to other types of data. String variables must contain a valid target variable value,

otherwise the conversion result is 0.
Support data types: BOOL, BYTE, WORD, DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL,

TIME, DATE, TOD, DT, and STRING.

STRING TO <TYPE> Example of character type conversion

Command )
Command example Function
name
STRING_TO WORD STRING
'Xs studio' — 2272 W 0 convert to
WORD
STRING TO
_ STRING
STRING TO TIME
"t$128ms " — HE 22— TIM convert to
TIME

1-5-5-11. Rounding TRUNC

Function: Truncate the decimal part of the data and only retain the integer part.
Support data types: input is REAL type, output is INT, WORD, DWORD type.

TRUNC example

Command )
Command example Function
name
Round
TRUNC ...
66— iVarint positive
numbers
TRUNC
Rounding
TRUNC .
-2.66 — negive
numbers
Notes:

(1) When changing from a larger data type to a smaller data type, information may be lost.
(2) This instruction only truncates the integer part. If you want to round it up, you can use REAL TO INT

instruction.
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2. Special instructions
2-1. XSA series high speed count instructions

2-1-1. Function overview

The XSA series PLC has a high-speed counting function, which enables the measurement of high-speed input
signals such as measurement sensors and rotary encoders by selecting different counters. Its maximum
measurement frequency can reach 1MHz. At present, the instruction library and high-speed 1O interface are
only supported by XSA330.

The XSDH and XSLH series will be supported in the future. For firmware versions below V1.1.0, please refer
to Chapter 2-2 for the XSDH and XSLH series instruction libraries.

2-1-2. Function block

2-1-2-1. Command format

Command Name Graph ST language
XJ Counter Enable (
Counter:=
#d_Counter_Enable 0 | — b !
XIC Enh 1.2 | XEnable:= ,
I eMode:= ,
S Counter diValue T
Enable the hich —xEnable udiFrequency — : = '
XJ Counter Enable speed counteg} e sdiRPM - d;?:lue *
A udiFrequency=> ,
—xDirection xBUSY — diRPM=
ERROR Jpimiind
X — ;
®BUSY=> |,
eErrorlD — xERROR=> ,
eErrorID=> }:
XJ Counter Compare(
XJ_Counter Compare_0 Counter:= ,
XJ..Counter. Compare. R
P diCompareValue:= ,
Compare S ounter :
XJ _Counter Compare . P i uiImRefreshCycle:= ,
- - consistent output | —Excute e
—diCompareValue e = i
—uilmRefreshCycle eErrorlD o
XError=>» ,
eErrorID=> );

XJ Counter PresetWValue|

¥J_Counter_PresetValue_0

Counter:= ,
XJ_Counter_Presef\Value s
= il
XJ Counter PresctValue Preset value ki XI:::DHE byTriggerType:= ,
—-oumter_ 4 write in _XEE_UtE S diPresetValue:= ,
—byTriggerType eErrorlD T
S r
—diPresetValue RN
bl
eErrorID=> );
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Command Name Graph ST language
: XJ TouchProbe
XJ TouchProt N Counter:= ,
HACpunter xDone— AE ARy
1 xDone=>
XJ_TouchProbe Probe —[xExcute _ xBusy S
diTouchValue — xBusy=>
«Error— diTouchValue=> ,
eErrorlD - ®Error=>
eErrorID=> };
XJ MeasurePulseWidthi(
*)_MeasurePulzeinidth_0 (@) Counter:= ,
Read the pu]se XJ_MeasurePulseWidth — ¥Enable:= ,
width HACounter udiValue — eMode:= ,
XJ MeasurePulseWidth | measurement —xEnable xBusy— udivValue=> ,
value of the —feMode xDione — xBusy=> ,
counter *Error— xDone=> ,
eErrorl D — xError=> ,
eErrorID=> );
XJ C L 5 1
*d_Counter_Sample 0  — SEuber Sampied
¥J_Counter Sample — b
I o= e iVl XExcute:= ,
={ounter AN eal uiSampleTime:= ,
XJ_Counter Sample Counter sample _"‘!E“‘:“te . xDene — udiValue=> ,
—uiSampleTime xBusy— xDone=> ,
xError— ®Busy=> ,
eErrorlD — ¥Error=> ,
eErrorID=> );
XJ Counter CompareArray (
Counter:= ,
XJ_Counter_Comparefrray 0 xEnable:= ,
XJ_Counter_Comparefmay diCompareValues:= ,
Multiple BCounter usiNumOfEqual usillurbers:= ,
XJ Counter CompareArr scgments _ISERs e o e e T s
ay —{diCompare\alues xBusy usiNumOfEqual=>
compare —{usiNumbers xErrar| o e ;
—ulmRefreshCycle eErrorlD '
XBusy=> ,
XError=>» ,
eErrorID=> };

XJ Counter_SetRing

Set ring counter

*J_Counter_SetRing_0

[

¥J Counter_SetRing

Counter x[one
xExcute xBusy
diMax\alue xError
diMinV/alue eErrorlD

XJ Counter SetRing(
Counter:= ,

XExcute:= ,
diMaxValue:= ,
diMinValue:= ,
xDone=> ,

xBusy=> ,
xError=> ,
eErrorlID=> );
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Command Name Graph ST language
*J_ResetCmpOutput 0 — .l RiE'Et‘:mﬂtPuH
Reset the XJ_ResetCmpOuiput '— Counter:= ,
compare Courter xDone xExcute:= ,
XJ_ResetCmpOutput consistent output xExcute xBusy xDone=> ,
port *Error xBusy=>
eErrar|D ¥xError=> ,

eErrorID=> );

XJ Counter_Reset

Clear the error

*J_Counter_Reset 0 -

¥J Counter Reset(

[T

Counter
—xBxcute

#J_ Counter_Reset

Counter:= ,
XExcute:= ,
xDone :
xDone=> ,
xBusy s :
LI y=>
*xError ¥ :
¥Error=> ,

eErrorID=> )

Note: The reason why the graphical representation and ST representation of some instructions are marked with

red wavy lines is that VAR _IN_OUT'Counter' must be assigned a value, then the program can be compiled and

downloaded.

2-1-2-2. Enable the high speed counter [ XJ Counter Enable]

(1) Input variables

Input Name Data type Effective | Initial value Description
variable range
Counter | High XJ _COUNTER_REF - - After configuring the high-speed
speed counter input in the high-speed 10
counting interface, it will be automatically
input port instantiated. Select the corresponding
instantiation name of the high-speed
counter
xEnable Enable BOOL TRUE, FALSE | Normally ON the enable to count
FALSE
eMode Counting | HSC_ EDGE _MODE | PosEdge, PosEdge |PosEdge: rising edge counting
mode NegEdge, NegEdge: falling edge counting
BothEdge BothEdge: double edge counting
xDirection | Direction BOOL TRUE, FALSE | FALSE: up counting
FALSE TRUE: down counting
(2) Output variables
Output Name Data type Effective range Initial Description
variables value
diValue High speed DINT Data range 0 High speed counting value
counting value
udiFrequency | Pulse frequency UDINT 0 Unit: Hz, if it is a low
measurement frequency, it can be used in
value conjunction with the
measurement period
through the interface
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udiRPM Rotation speed UDINT 0 Unit:  r/min, wused in
per minute conjunction  with  the
number of pulses per turn in
the interface configuration
xBUSY Busy BOOL TRUE,FALSE FALSE
xError Error flag BOOL TRUE,FALSE FALSE
eErrorID Error type HSIO ERROR - 0

To use high-speed counting, it is necessary to check and configure the corresponding high-speed counter in the
hardware parameters, set the counting method and pulse frequency/rotation speed measurement related
parameters for the counter parameters.

Devices

N |

Eﬁ HIGH_SPEED 10 X

=u5 Uintitled3
=[] Device (xsA330-W)
ﬁ MNetwork configuration
=20 pLC Logic

=4} Application
m Library Manager
[£] rLc_PRG (PRE)

= @ Task Configuration

= @ MainTask

o pog

| () HIGH_SPEED_IO (HighSpeedIo) |
v} joton Leneral AXIS Fool

Devices
= tititleds
=0 Device (5A330-W)
8 Network configuration
=20 PLC Logic
= f:,f Application
m Library Manager
- [E] rLc_PRG (PRG)
= @ Task Configuration
= @ MainTask
] pLC PRG
| [l HIGH_SPEED_IO (HighSpeeda) |
"2 SoftMotion General Axis Pool

-1 X

Note:

-

Hardware Port Configuration

Counter Parameters
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Filter(us
Ws) [] Encoderd
Counter 0 Phase A=—ygx0 2
Count Mode AfB Multiple: =
Counter 0 phase B=—yX1 Coincident Qutput None >
External Input None ¥
Generic Trput=—dX?  [20000 i
[] Encoder1
Generic Input =3 120000
Count Mode AfB Multiple: =
Generic Input w4 120000 Coincident Qutput None o
: Ext | Input None 2
Generic Input s x5 120000 bl
Counterl
Giner L Tapt —R %6 20000
Count Mode AfB Multiple: =
Generic Input =g X7 120000 Coincident Output None -
i ! -
Generic Input w10 120000 Ewemnal Input e
[] Countert
Generic Input—fX11  [20000
Count Mode AfB Multiple: =
Generic Input=———gX12 20000 Coincident Qutput None -
Generic Input w13 120000 External Input Haere i

EncoderD | Encoder1

General Pulse frequency frotational speed
measurement
Example:|xJ_Counter2 TypeX]_COUNTER_REF
Measure Period: 10(ms) -

Count Mode: (@) Linear Count () Circle Count Pulses Per Turn: 200,000 z

Input Logic: Positive ® Negative

Func Select: None

Default

(1) Please assigning a value to VAR IN OUT'Counter’ when calling XJ Counter Enable, then can the
program be compiled and downloaded.
(2) Notes when setting xDirection:

*
status.
.

When single-phase or AB phase counting, counting up/down based on the xDirection terminal

When in P+D mode, the direction terminal FALSE and the xDirection terminal FALSE are

counting up. Direction terminal FALSE, xDirection terminal TRUE, represents the subtraction
count. The direction terminal is TRUE, while the xDirection terminal is FALSE, indicating a
subtractive count. The direction terminal is true, and the xDirection terminal is true, indicating
the addition count.
(3) The meaning of measurement cycle is to collect the number of pulses during this period for calculation:

*
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The measurement cycle is 1000ms, and the minimum measurable frequency is 1Hz. The



*
*
*

*

measurement cycle is 1ms, and the minimum measurable frequency is 1kHz.

The measurement cycle is 10ms, and the minimum measurable frequency is 100Hz. The

measurement cycle is 100ms, and the minimum measurable frequency is 10Hz. The maximum

measurement frequency is the frequency that can be received by high-speed counting.

(4) The unit of rotation speed per minute is r/min, and the measured values may fluctuate back and forth
due to hardware influence.

(5) The difference between linear counting and circular counting:

Linear counting: (DownLimitValue, UpLimitValue)
Circular counting: [iRingDownValue, iRingUpValue]

Counter 0-3: The linear counting range is (-2147483648, 2147483647), not include -2147483648
and 2147483647.
Ring counting range is [-2147483648, 2147483647], include -2147483648 and 2147483647.

(6) When Counter0/Counterl selects AB phase counting, only A-phase frequency is displayed. Set in

single phase, AB phase interface.

(7) If the count value reaches near the boundary value, the counter overflow may not report an error due to

the influence of the scanning cycle.

(8) When downloading the program, the counter value is not cleared to zero.

(9) Please enable the XJ Counter Enable before using XJ Counter Sample function block.

2-1-2-3. Compare consistent output [XJ Counter Compare]

Set a compare consistent output. If high-speed counting interrupt function is required, it needs to call

XJ_Enablelnterrupt to open the interrupt.

Note: Multi segment comparison and single segment comparison are executed in the triggering order, and those

triggered later will not interrupt those triggered earlier. The later triggered execution will take effect after the

first triggered execution is completed.

(1) Input variable

Input Name Data type Effective range | Initial Description
variables value
Counter |High speed| XJ COUNTER REF - - High speed counter, it is
counter input necessary  to  define  the
port high-speed counting input
terminal (see functional
description)
xExecute Trigger BOOL TRUE,FALSE | FALSE |Trigger
diCompar | appoint the DINT 0
eValue compare
value
uilmRefre | Hardware UINT 0 Unit: 100us, maximum output
shCycle | direct output time is 3000ms.
time
(2) Output variables
Output Name Data type Effective range Initial Description
variables value
xDone Completed BOOL TRUE,FALSE | FALSE | After the instruction execution is
flag completed, the flag is TRUE
xBusy Running BOOL TRUE,FALSE | FALSE
xError Error flag BOOL TRUE,FALSE FALSE
eErrlorlD Error type HSIO ERROR - 0
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Note:

(1) The control of YO-Y7 can be configured in the background, and each counter can freely select YO-Y7,
with a certain delay in output. The output time is 100us-3000ms. If ImRefreshCycle is 0, call XJ Reset
CmpOutput to lower the output.

(2) ImRefresh=1: Hardware immediately outputs, YO-Y7 cannot be freely selected, there is no delay, and

the output time is set through ImRefreshCycle. The output time is 0-3000ms.

(3) XJ_Enablelnterrupt needs to be called in advance to open compare consistent interrupt.
(4) After hot reset and cold reset, maintain the previous comparison value.

Set compare consistent output and call XJ Enablelnterrupt to open the interrupt.
If hardware output is not set, it is necessary to turn on compare consistent interrupt. If hardware output is set,
compare consistent interrupt may not be turned on.
For example, if the output time is set to 1 second, the hardware output of Y will be 1 second after comparing the
values, and the software status of Y will remain unchanged, it will not display any output. Execute interrupt
program after external trigger input.

= @ _Counter_Compare_0

+# ™ Counter
4 xExcute
4% diComparevalue
% uilmRefreshCycle
T xDone
F$ xBusy
R xError

P eErrorlD

(] HIGH_SPEED_10 x
Hardware Port Configuration
Counter Parameters
HighSpeedIo 1/0 Mapping
Status

Information

%]_Counter_Compare
REFERENCE TO X1_...

BOOL
DINT
UINT
BOOL
BOOL
BOOL

4000

HSIO_ERROR

Counter 0 pulse =——gX0

Generic Tnput ——fgX1

LuunLEL UBKLELOAL
trisoer dional

Generic Tnput ——gX3

Generic Tnput ——fl%4

Generic Tnput ——fIX5

Generic Input =gl X6

Generic Input ==l X7

Generic Input =g X10

Generic Input me—giX11

Generic Input=e—gX12

Generic Input=——gX12

Generic Input=——gX14

Generic Input=——gX13

Generic Input=——lgX16

Generic Input =g X17

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

120000

o
E] E] 5] 2 ~F
8 ] ] g
8 8 8 =
S s ] 3

E

ALSE
RR_OK

m

[[] Encederd

Count Mode
Coincident Output None
EBxternal Input ~ None
[] Encoder1
Count Mode
Coincident Output None

Bxternal Input None

A8 Multiple:

A/fB Multiple:

.

Counterd

Count Mode Single Coun
Coincident Output YO

External Input X2

[] Counter1

Count Mode A/fB Multiple:
Coincident Output None

Bxternal Input ~ None
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Interrupt Input

Oo At
Oe [ &
O« [y %
Ox 3] %
Oae [ & %
Oz [ & %
O 7] & %
Cxas [ & &

Default

Ox B« %
Oe [{e %
Oc [{e %
Oe Fe %
O [ & %
O 7] & %
Oas [ & %
Ox [ & &

b2t

#11E24H)0_COUNTER_REF

ik

{EEHAHE

i EEERILETE (100us) 5 BooHEEZ 3000mse
ek

nEis =)

SRS

CEAies]

¥o = Counter 0 outputs consistently
V1 |— General cutput
y2 |— General cutput
v3 |— General cutput
¥4 |— General cutput
Y5 |— General cutput
V6 |— General cutput
y7 f=—= General cutput

Yi0 fm General output

Yii fm Gemeral output

Yi2 fm Gemeral output

Y13 fm Gemeral output

Yi4 fm Gemeral output

Y15 fm Gemeral output

Yi6 fm Gemeral output

Yi7 fm Gemeral output



2-1-2-4. Preset value write in [XJ Counter PresetValue]

(1) Input variables

Input Name Data type Effective range | Initial Description
variables value
Counter High speed XJ _COUNTER_REF - High speed counter, it is
counter input necessary to define the
port high-speed counting input
terminal  (see  functional
description)
xExecute Trigger BOOL TRUE,FALSE | FALSE |Trigger
byTrigger | Trigger type HSC PSV_TIGGLE 0 0: Rising edge triggered
Type write;
1: External input triggering;
2: When comparing
consistent outputs, it is preset
and triggered at the rising
edge.
diPresetVa | Preset value DINT Data range 0 Write high-speed count preset
lue value
(2) Output variables
Output Name Data type Effective range |  Initial Description
variables value
xDone Completed BOOL TRUE,FALSE | FALSE After completing the write, the
flag flag is TRUE
xError Error flag BOOL TRUE,FALSE | FALSE
eErrorID Error type HSIO ERROR - 0

Note: If the value displayed for ErrorID is 2, it is because the CounterID range is not between 0 and 3.

0: Rising edge triggered writing. After the instruction is triggered, the preset value can be written into the
high-speed count.
1: External input triggering. After the command is triggered, wait for the set external input terminal signal, and
if there is a signal, the preset value can be written in.

(] HIGH_SPEED_I0 x
Hardware Port Configuration
Counter Parameters
HighSpeedIo If0 Mapping

Status

Counter 0 pul se =

Generie Input =

LUunLEL UEXLELOAL

trissar sismal

{

i
B
2

=
5

20000

Informatian

20000

Genaric Input meedl X3

Generic Input mel X4

Generic Input =8 X5

Generic Input el X6

Generic Input =— X7

Generic Input m—ef X10

Generic Input =g X117

Genaric Input meeflX12

Generic Input meg 13

Generic Input =g X14

Generic Input =l X15

Generic Input =g 16

Generic Input meeg X17

20000

20000

20000

20000

20000

20000

20000

20000

20000

20000

20000

20000

[] countert

Count Mode AfB Multiple:
Coincident Qutput Mone

External Input Mone
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D Encoderd Interrupt Input
CountMode A/ Multiple ~ Ox | %
Coincident Output None = -

e %
Bxternal Input Mone T
[]x4 | +

[[] Encoder1
Count Mode AfB Multiple: ~ Clxs L 1
Coincident Output Mone =

[ x10 | t
External Input Mone -
[z [%

Counterl)

Count Mode Single Coun'| = s L t
Coincident Output None o
P O[3
I External Input X2 i
Default

f Ox [ 4 & Y0 b General output
e O B 1 ¥1 b Genersl output
e [ B 1 Y2 b General output
e % ¥3 b Genersl output
e [xa1 Y4 b General output
fe %13 Y5 l— Genersl output
to [Ixis Y6 b General output
te Oxwz Y7 b General output
Y10 b Genersl output
Y11 fe General output
Y12 b Genersl output
Y13 b General output
Y14 b General output
Y15 b General output
Y16 o General sutput
Y17 b Genersl output




Hardware Port Configuration

Counter Parameters

HighSpeedlo /0 Mapping

Status

Information

General

Count Mode:

Input Logic:

(®) Linear Count

External Trigger{(X2)

() Positive

Example:X]_Counter2 | TypeXJ_COUNTER_REF

Pulse frequency/rotational speed

measurement
1000(ms) -

200,000 &

A |

Measure Period:

el Pulses Per Turn:

(@) Megative

Func Select:

F'reset

2: When comparing consistent outputs, it is preset and triggered at the rising edge.
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2-1-2-5. Probe [XJ TouchProbe]

(1) Input variables

Input Name Data type Effective range | Initial Description
variables value
Counter High speed XJ COUNTE - - High speed counter, it is
counter input port R_REF necessary  to  define  the
high-speed  counting input
terminal (see functional
description)
xExcute Trigger BOOL TRUE,FALSE | FALSE | Trigger
(2) Output variables
Output Name Data type Effective range | Initial Description
variables value
xDone Completed BOOL TRUE,FALSE | FALSE After completing the write, the
flag flag is TRUE
xBusy Running BOOL TRUE,FALSE | FALSE
diTouchVaule | Latch value DINT 0
xError Error flag BOOL TRUE,FALSE | FALSE
eErrorID Error type | HSIO ERROR - 0

Set the terminal for the probe function. After triggering this terminal, the current high-speed count value can be
locked, as shown in the following figure. The positive logic, takes effect after the rising edge is triggered.

@ YJ_TouchProbe_0

¥]_TouchProbe

+ "™ Counter REFERENCE TO X1 COUNTER REF #riE2eH0_COUNTER_REF
t9] xExcute BOOL i
L — =
@ xDone BOOL FERRAT
[ ey
% xBusy BOOL FTEi=T
[ 3 . o
@ diTouchValue DINT HTEE
F 410 4o
@ xError BOOL ERiTE
[ O
% eErrorlD HSIO_ERROR At
Filter{us) Interrupt Input
Hardware Port Configuration ] Encoderd nterrupt Inpu
om—— . Counter 0 pul se =40 — A Ox T- o, Ox 1- . 1] == Counter 0 outputs consistently
ounter Parameters | Lt
Generic Tnput=——_i X1 Coincident Output None - Oe Bl & Oc 7 Y1 |— Genersl cutput
HighSpeedIo /0 Mapping L T so bl L 1...
Luunuer vexLenas n External Tnput  None - o
= = e G al output
Status trissersional |- O [l & O% [7 vz eneral outpu
[ Encodert 5
Generic Input=—efdX3  [20000 - - v3 |— General cutput
Information CountMode  A/B Multiple ~ Ox 314 & Ox [} i
Generic Input =4 x4 120000 Coindident Output None - Oxwo T T’ L oa O I 1— 1 ¥4 |— General cutput
. A L ) 4
N 7
Generio Tnput g X5 LS TAR | o Oxez PR Oxs B v Genersl output
T LS (s
Generic Input =l X6 20000 : o i : 7 V6 = General output
Count Mode Single Coun' ~ Oas |30 4 4 Oxs |3
Generic Input =g i7 20000 Coincident Output YO - [Ixs T- LN Oxz 1‘ Y7 [— General output
Gensrio Tnput—fX10  [20000 Eitendlinpy: 2 2 Vi | Genersl output
o Default
Counterl
Generio Input—fX11  [20000 Vi1 = General cutput
Bkl GERED
Generic Input=——gii12 Coincident Output None - V12 = General output
Generic Input=—efX13  [20000 EREAL TP | Tone - ¥12 [ General output
Generio Tnput—f¥14 vi4 = Gemeral sutput
Generio Input w15 Y15 f Gemeral output
Generic Input ==l X16 Y16 b General output
Generic Input =g 17 120000 Y17 |— General cutput
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Hardware Port Configuration

Counter Parameters

HighSpeedIn If0 Mapping

Status

Information

Encoder0 | Encoder1 | Counterd | Counter1

General

Bxample: X1_Counter? TypeX] COUNTER_REF

Count Mode: (@) Linear Count () Circle Count
External Trigger(X2)
Input Logic: (@) Positive {7} Negative
Func Select: Probe ¥
Default

Pulse frequency frotational speed

measurement
Measure Period: 1000(ms) =
Pulses Per Turn: 200,000 =

2-1-2-6. Read the pulse width measurement value of the counter [XJ MeasurePulseWidth]

(1) Input variables

Input Name Data type Effective range Initial Description
variables value
Counter |High speed | XJ COUNTER - - High speed counter, it is
counter input REF necessary  to  define  the
port high-speed counting input
terminal (see functional
description)
xExecute Trigger BOOL TRUE,FALSE | FALSE | Trigger
eMode Measure HSC PULSEWI 0,1 0 0: External signal high level
high/low level DTH_TYPE (measuring high level pulse
pulse width width)
1: External signal low-level
(measuring  low-level  pulse
width)
(2) Output variables
Output Name Data type Effective range Initial Description
variables value
udiValue Measuring UDINT 0
value
xDone Completed BOOL TRUE,FALSE | FALSE |After completing the write, the
flag flag is TRUE
xBusy Running BOOL TRUE,FALSE | FALSE
xError Error flag BOOL TRUE,FALSE | FALSE
eErrorID Error type HSIO ERROR - 0

Note: Measure the duration of high and low levels in us microseconds.

Example: If the frequency is 1kHz, it is equivalent to sending a pulse every 1ms, and if there is a high or low
level every 0.5ms, the measured high or low level is about 500us.

= & XI_MeasurePulseWidth_0

* " Counter
*p xEnable BOOL
# eMode
F$ udivalue UDINT

X1_MeasurepulseWidth
REFERENCE TO X]_..

HSC_PULSEWIDTH_.... HighBxSignal

— i

499
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2-1-2-7. Counter sample [XJ Counter Sample]

(1) Input variables

Input variables | Name Data type Effective range |Initial value Description
Counter High speed | XJ_ COUNTER_R - - High speed counter, it is necessary
counter EF to define the high-speed counting
input port input terminal (see functional
description)
eExecute Trigger BOOL TRUE,FALSE | FALSE [Trigger
uiSampleTime | Sampl time UINT 0 Sample time (10ms~65535ms)
(2) Output variables
Output Name Data type Effective range |Initial value Description
variables
udiValue | Sample value UDINT 0
xDone |Completed flag BOOL TRUE,FALSE | FALSE |After completing the write, the flag
is TRUE
xBusy Running BOOL TRUE,FALSE | FALSE
xError Error flag BOOL TRUE,FALSE | FALSE
eErrorID Error type HSIO ERROR - 0
Note:

(1) XJ_Counter_Sample can run after XJ Counter Enable is enabled.

(2) After the command is triggered, the sampled signal count value will not change in real time, but will be
displayed after the command is completed, displaying the high-speed count value collected within the
set time.
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2-1-2-8. Multiple segments compare [XJ Counter CompareArray ]

Compare consistent output: Up to 100 comparison values can be set, and the Done signal is the output.
Note: Multi-segment comparison and single segment comparison are executed in the triggering order, and those

triggered later will not interrupt those triggered earlier. The later triggered execution will take effect after the

first triggered execution is completed.

(1) Input variables

task execution instruction of external events, with hardware output.

Input variables Name Data type Effective Initial Description
range value
Counter High speed XJ COUNTER_REF - - High speed counter, it is necessary
counter input to define the high-speed counting
port input terminal (see functional
description)
xEnable Enable BOOL TRUE,FALSE| FALSE [Enable
diCompare Values| Comparison ARRAY 0 A one-dimensional array of
value comparison values for the set
one-dimensi counters, supporting a maximum
onal array of 100
usiNumbers set actual USINT 0 The actual value set, allowed to be
value set to 1, with a maximum of 100
uilmRefreshcycle| hardware UINT 0 The wunit is 100us, and the
direct output maximum output time is 3000ms.
time For example, setting 10000 means
1000ms
(2) Output variables
Output variables Name Data type Effective range | Initial value Description
usiNumOfEqual [Equal numbers USINT 0
xDone Completed BOOL TRUE,FALSE | FALSE |After completing the write, the
flag flag is TRUE
xBusy Running BOOL TRUE,FALSE | FALSE
xError Error flag BOOL TRUE,FALSE | FALSE
eErrorID Error type | HSIO ERROR - 0
® Multiple comparison values can be set, and when the comparison value is reached, it will enter the
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® Difference from single segment comparison: It is necessary to open a compare consistent interrupt,
otherwise the instruction will report an error.
® As shown in the figure below, set the corresponding parameters as needed:
= & ¥1_Counter_CompareAray_0 %3_Counter_CompareArray ALk
+ 3 Counter REFERENCE TG XJ_COUNTER_REF #{EEEDO_COUNTER_REF
45 xEnable BOOL TR
+ |43 diComparevalues ARRAY [0..59] OF DINT R E RIS A b E— AR Bk 00
*p usitlumbers usIT 0 7 REEIITHE, A0t
% uilmRefreshCycle UINT 20000 ErEELE (B wo0es) - BAFLAEE000ms .
P usiNumOfEqual USINT [ [EEZE ]
R4 xDone BOOL RRATE
"$ xBusy BOOL ETHiET
" xError BOOL FALSE FRIRATES
" eErrorD HSIO_ERROR ERR_OK IR



2-1-2-9. Ring counting [XJ Counter SetRing]

(1) Input variables

Input Name Data type Effective Initial Description
variables range value
Counter | High speed | XJ COUNTER_REF - - High speed counter, it is
counter necessary  to  define  the
input port high-speed counting input
terminal (see functional
description)
xExcute Trigger BOOL TRUE,FALSE| FALSE |Trigger
diMaxValue | Maximum DINT 0 Maximum value
value
diMinValue | Minimum DINT 0 Minimum value
value
(2) Output variables
Output Name Data type Effective range Initial Description
variables value
xDone Completed BOOL TRUE,FALSE | FALSE |After completing the write, the
flag flag is TRUE
xBusy Running BOOL TRUE,FALSE | FALSE
xError Error flag BOOL TRUE,FALSE | FALSE
eErrorID Error type HSIO ERROR - 0

® The current count value needs to be within the set value range, otherwise the command will report an error.
After the instruction is executed, no instruction can switch back to linear counting. If switching back to
linear technology is required, the counting range needs to be changed to a linear counting range.

= % X1 _Counber SstRisg 0

¥ " Courer
A ks
B AMnvEuE
B drnvalus
" wDone
"% sBusy
"W iEies

"# elrroriD

®]_Counber_SetRing
REFEREMCE TOKD ...
B
o
T
BOOL
BOGL
BOOL
HEID _ERROR

eV R
FURAE N _COUNTER_EEF

s

el |
)l

ERR_OK

R
Fidescap
[HE e
e 138,

The minimum value for linear counting is -2147483647, and the maximum value is 2147483646. For

example, adding one signal input after increasing the count to 2147483646 will change to -2147483647,
and then continue counting upwards. It will not reach the minimum value of double word signed numbers
-2147483648 and the maximum value of 2147483647.

There are two configuration methods for ring counting: firstly, when not logged in, in the "High speed 10"

interface - "Counter parameter settings", you can click "Ring counting" and set the range. The second is to
use the XJ Counter SetRing instruction setting, which can directly switch linear counting to circular

counting during login.

52



2-1-2-10. Reset port of compare consistent output [XJ ResetCmpOutput]

(1) Input variables

Input Name Data type Effective range | Initial Description
variables value
Counter | High speed | XJ COUNTER REF - - High speed counter, it is
counter necessary  to  define  the
input port high-speed counting input
terminal (see functional
description)
xExcute Trigger BOOL TRUE,FALSE | FALSE |Trigger
(2) Output variables
Output Name Data type Effective range Initial Description
variables value
xDone Completed BOOL TRUE,FALSE | FALSE |After completing the setting, the
flag flag is TRUE
xBusy Running BOOL TRUE,FALSE | FALSE
xError Error flag BOOL TRUE,FALSE | FALSE
eErrorlD Error type HSIO ERROR - 0

Release all compare consistent output ports. At this time, Y, which was originally set as a compare consistent
output, can be used as a normal Y. As for whether the Y-point is used as a compare consistent output or a regular
output, it depends on which port instruction is triggered first for the compare consistent output command and
reset the compare consistent output command.

| Hardware Port Configuration
Counter Parameters
HighSpeedio If0 Mapping
Status

Information

Filter(us)

Counter 0 pulse—y X0
Generio Tnput ——f| X1
e
Genaric Input meg 3
Generio Input mel ¥4
Generio Input =gl %5
Generic Input meg X6
Gensric Input meg K7
Generio Input —g K10
Generic Input =——fX11
Generic Input meg K12
Generic Input m—fX13
Generio Input—fX14
Generic Input =—fl X15
Generic Input =g K16
Generic Input mef K17

[ Encoderd Interrupt Input
CountMode A Multiple: ~ [ha R4 4
Ct ident Output N T [
oincident Output None e A %
External Input None -
Ox 34 4
[] Encodert
CIxs '.T i
Count Mode AfB Multiple ~ A
Coincident Qutput None = CIxin -'T N
External Input  None -
Ox2 4] 4 4
Counterl
CountMode  Single Coun' + Lixa 3] 4 &
Coincident Output YO -| Coxas [ & 4
Bxternal Input X2 -
Default
[] Countert
Count Mode AJB Multiple: =
Coincident Qutput None =
External Input None -
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O [l
0% 1]
Ox 1]
0w [
[xt ]
Oxss [1]
Cxs |3

Oxz [3

5 P Yo = Counter 0 outputs consistently
v
1 l— General output
e K
. Y2 b General output
v e
5 P v3 b Gemeral output
v4 fe Gemeral output
o+ 5
W Y5 b General output
A e e
il N b Gemeral output
ol -
5 P Y7 b Gemeral output
Y10 fe Gemersl output
Y11 b General output
Y12 b Gemeral output
Y¥i3 b Gemeral output
V14 fe Gemersl output
Y15 b General output
Y16 b Gemeral output
Y17 fe Gemeral output




2-1-2-11. Clear the error [XJ Counter Reset]

Clear errors related to high-speed counting instructions.

(1) Input variables

Input Name Data type Effective range | Initial Description
variables value
Counter High speed | XJ COUNTER - - High speed counter, it is
counter input REF necessary  to  define  the
port high-speed counting input
terminal (see functional
description)
xExcute Trigger BOOL TRUE,FALSE | FALSE |Trigger
(2) Output variables
Output Name Data type Effective range Initial Description
variables value
xDone Completed BOOL TRUE,FALSE | FALSE |After completing the setting, the
flag flag is TRUE
xBusy Running BOOL TRUE,FALSE | FALSE
xError Error flag BOOL TRUE,FALSE | FALSE
eErrorlD Error type HSIO ERROR - 0

2-1-3. Parameter settings

Add Library File: Library Manager - Add Library - Advanced - Add XJ HSIO.

Devices ~ 3 X || [f| HiGH_sPEEDI0 ' (ffj Uibrary Manager X
= Untitleds | = ||I&8 Add Library |7< Delete Library | 7 Properties 2 Details | &
= [ Device (xsA330-W)
Mame
% Metwork configuration
: B[ utions
=&l PLC Logic
- .i-v Annlication # |08 BreakpointLogging = Breakpeint Logging Functions,
T . ]
@ Library Manager B IoSte
=] PLC_PRG (FRG) B M3
[E8 sm3
= @ Task Configuration P
=2 MainTask ~ES M3
H-[ 5M3
] PLC_FRG .
] HIGH_SPEED_IO (HighSpeedIn) I
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String for a fulltext search...

Library | placeholder

Match
% XI_FILE_CSV
¥%3_CloseCsv
X3_WiriteCSV
¥J_OpenCsy
¥31_ReadCsv
| ¥3_Modbus, 1.0.0.0

| po_nsio, 1100 |

[E] X3_EnableInterrupt
X1_MeasurePulseWidth
¥%J_ResetCmpOutput
XJ_Counter_Reset
X3_WriteInterruptParameter
X1_TouchProbe
¥%J_Counter_Sample
XJ_Counter_Enable

[£1 ¥1 rountar CnmnareArray

Library

¥J_csv, 1.0.0.0
¥J_csv, 1.0.0.0
¥J_Csv, 1.0.0.0
¥J_csv, 1.0.0.0
¥1_Csv, 1.0.0.0

¥J_Modbus, 1.0.0.0

¥J_HSIO, 1.1.0.0
¥I_HSIO, 1.1.0.0
XJ_HSIO, 1.1.0.0
XJ_HSIO, 1.1.0.0
¥J_HSIO, 1.1.0.0
XJ_HSIO, 1.1.0.0
XJ_HSIO, 1.1.0.0
¥J_HSIO, 1.1.0.0

¥1HSIN 1100

Details... | | Library Repository...

55




2-2. XS series high speed count instructions

2-2-1. Function overview

The XS series PLC has a high-speed counting function, which enables the measurement of high-speed input
signals such as measurement sensors and rotary encoders by selecting different counters. Its maximum
measurement frequency can reach 200kHz.

Note: The instruction library in this chapter is only supported for firmware versions XSDH and XSLH series
below V1.1.0.

2-2-2. Function block

2-2-2-1. Commands

Instruction Name Graph ST language
¥J_Counter(
XJ_Counter 0 Counter:= ,
. ¥J X)) Counter Enable:= ,
High speed - Mode =—
XJ Counter —{Counter Counter'Value BI=,
- count —{Enzble Error CounterValue=> ,
—Mode ErrorlD Error=> ,
ErrorlID=> ) ;
EJ_CounterGetValue (
*J_CounterGetvalue_0 Counter:= ,
XJ X CounterGef\Value Execute:= ,
Read high —|Counter GetValue e
XJ_CounterGetValue & Eenrek 0 Bt Vathes §
speed counter FELE 2.2 Done=> ,
£ Errlg Error=>» ,
fror ErrorlD=> );
EJ_CounterSetValue {
®J_CounterSetValue 0 Counter:= ,
. . XJ_XJ_CounterSeiValue Execute:= ,
Write high
XJ CounterSetValue —Counter Done SetValue:= ,
- speed counter —|Execute Error Done=> ,
—SetValue ErrorlD Error=: ,
ErrorID=> )
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2-2-2-2. [XJ Counter]

(1) Input variables

Input Name Data type Effective Initial Description
variables range value
Counter | Counter | COUNTER REF - - High speed counter, which specifies the
input terminal and initial value of
high-speed counting
Enable Enable BOOL TRUE,FALSE | FALSE | Normally open the enable to start counting
Mode Count Mode AB_Mode, FALSE | High speed count mode:
mode Single Mode MODE=XJ.AB Mode is AB phase high
speed count. MODE=X]J.Single Mode is
single phase high speed count.
(2) Output variables
Output Name Data type Effective range Initial Description
variables value
CounterValue Count value DINT Data range 0 High speed count value
Error Error flag BOOL TRUE,FALSE FALSE
ErrorID Error type UINT - 0
2-2-2-3. [XJ CounterGetValue]
(1) Input variables
Input Name Data type Effective range | Initial Description
variables value
Counter | Counter | COUNTER REF - - High speed counter, which specifies the input
terminal and initial value of high-speed
counting
Execute | Enable BOOL TRUE,FALSE | FALSE | Triggered by the rising edge, reading the
current high-speed count value
(2) Output variables
Output Name Data type Effective range Initial Description
variables value
GetValue | Read value DINT Data range 0 Present count value
Done Completion BOOL TRUE,FALSE FALSE | After completing the read, the
flag is TRUE
Error Error flag BOOL TRUE,FALSE FALSE
ErrorID Error type UINT - 0
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2-2-2-4. [XJ CounterSetValue ]

(1) Input variables

Input Name Data type Effective range |  Initial Description
variables value
Counter Counter COUNTER_REF - - High speed counter, which
specifies the input terminal and
initial value of high-speed
counting
Execute Enable BOOL TRUE,FALSE | FALSE |Trigger by rising edge, write
high-speed count value, write
SetValue in CounterValue
SetValue | Write in value DINT Data range 0 Write high-speed counting set
value
(2) Output variables
Output Name Data type Effective range Initial Description
variables value
Done Completion BOOL TRUE,FALSE | FALSE |After completing the write, the
flag bit is TRUE
Error Error flag BOOL TRUE,FALSE | FALSE
ErrorID Error type UINT - 0

Note: If the value displayed for ErrorID is 2, it is because the CounterID range is not between 0 and 3.

(3) Function description

® The high-speed counting function has three functional blocks, namely the high-speed counting function

block, the read high-speed counting function block, and the write high-speed counting function block. XS3

series high-speed input can only receive differential signal (DIFF), but cannot receive Open collector

signal (OC). Please be sure to select differential signal encoder. XSDH series high-speed input is to receive

Open collector signal (OC).
® Counter is COUNTER REF data type:
COUNTER_REF specific description is as follows:

Member Name Data type Effective range | Initial Description
value
CounterID Counter INT 0,1,2,3 0 Select high-speed counter
terminal input port
CounterValue | Counter initial DINT data range 0 Setting the initial value of the
value counter

® The XS3 and XSDH series high-speed counting functions have two modes, namely single phase

incremental mode and AB phase mode.
(1) Mode= Single Mode

In this mode, the input pulse signal is counted, and the count value increases with the rising edge of each pulse

signal.

(2) Mode=AB_Mode

In this mode, the high-speed counting value is incremented or decremented based on the pulse signal (A phase

and B phase) with a phase difference of 90°. The default counting mode is 4 times frequency.

® XS series high-speed counting input port allocation
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XS3-26T4

Single phase mode

AB phase mode

CounterID

1

2

1

2

Max

frequency

200k

200k

200k

200k

200k

200k

200k

200k

X0+

U+

XO0-

X1+

X1-

X2

X3+

U+

X1-

Xd+

X2-

X5

X6+

U+

X6-

X7+

X7-

X10

X11+

U+

X11-

X12+

X12-

X13

XSDH-60A32-E

Single phase mode

AB phase mode

CounterID

1

2

1

2

Max

frequency

200k

200k

200k

200k

100k

100k

100k

100k

X0

X1

X2

X3

X4

X5

X6

X7

X10

X11

X12

X13
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XSLH-30A32

Single phase mode

AB phase mode

CounterID

1 2

0 1

2 3

Max

200k
frequency

200k 80k

80k

100k 100k

50k 50k

X0+ U+

XO0-

X1+

X1-

X2

X3+

U+

X1-

X4+

X2-

X5

X6

X7

X10

X11

X12

X13

X14

X15

2-2-3. Parameter configuration

Add library file:

Add "XinjeCnt" in the "Library Manager", and after adding it, you can use the high-speed counting function.

Devices

m Library Manager X

=g BESH
=[] Device (xsDH-60432)
= @[I PLC Logic

= 5

m Library Manager

Delete Library

- 8 —E—Peed
T B3 Add Library

Properties

Details

55l Placeholders | fifflLibrary Repository &# Icon legend...

5] pLc_PRG (PRE)
= @ Task Configuration
=58 MainTask
&) PLC_PRG

"3 SoftMotion General Axis Pacl

% Local High Speed 10
"% Local Extend Module

Namespace

Effective version

| XinjeCnt

Library
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2-2-4. Application example

Example 1: Use the first channel of high-speed count and read the current count value in the count to modify the
current high-speed count value.

Program operation:

(1) Install the required libraries according to the steps in sections 2-1-3.

(2) Write a high-speed counting program.

Programming: Use the function blocks "XJ.XJ Counter", "XJ.XJ CounterGetValue", and

"XJ.XJ CounterSetValue" to set the high-speed counting port, high-speed counting mode, and high-speed

counting value used in the program.

m Library Manager Lﬁ Device PLC_PRG X =
B 2 wm -
3| XJ_Counter_0: XJ.XJ Counter;
4 EJ_CounterSetValue 0: KJ.XJ_CounterSetValue; I:l
5 EJ_CounterGetValue 0: KJ.XEJ_CounterGetValue;
€ H5C0:XJ.COUNTER_REF:=({CounterID:=0

CounterValue:=0);

Counter_enable: BOOL; / E A
GetValue enable: BOOL;
SetValus_enable: BOOL;
10 CounterValue0:DINT;
a2 GetCounter(:DINT; //

o 100 % |[Eh) v
R
XJ_CounterGetValue 0 i
XJ . XJ_CounterGeiValue
Counter GetValue
o T Donel-
Error—
ErrorlD -
¥J_Counter_0
XJ_XJ_Counter
HSCO Counter CounterValue
Counter_enable Enzble Error—
Single_Mode Mod ErrorlD [~
XJ_CounterSetValue_D
XJ_XJ_CounterSetValue
HSCO0 Counter Done—
SetValue_enable Execute Error—
0 |Setvialue ErrorlD -~

kA [ 100 % [ER]
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2-3. External interrupt and compare consistent interrupt instructions

2-3-1. Function overview

The XSA series PLC supports X-terminal interrupt, and the same terminal supports rising and falling edge

interrupts. In Codesys, interrupts are used through external events in the task type. Like X2R TRIG represents

X2 rising edge interrupt, X2F TRIG represents the falling edge interrupt, and the number and type of interrupts

supported by each model can be found in the "External event" option.

Note: XSDH and XSLH models currently do not support this instruction library for external interrupts. Please

refer to the "XS Series PLCopen Standard Controller User Manual [Software Chapter]" manual for external

interrupts.

2-3-2. Function block

2-3-2-1. Instruction format

Command Name Graph ST language
EJ EnableInterrupt(
Open #J_Enablelnterrupt 0 xEnable:= ,
external XJ_Enablelnterrupt udiExternal:= ,
interrupts —{xEnable x uiCompare:= ,
XJ Enablelnterrupt and compare —|udiExternal xBusy ¥Walid=> ,
consistent —|uiCompare xError ¥Busy=> ,
interrupts ekrrorlD ®Error=> ,
eErrorID=> )
EJ_WritelnterruptParameter |
XJ_\winitelnterruptParameter_0 = Port:= ,
Interrupt XJ_HSIO0 _XJ_WritelnteruptParameter xExcute:= ,
XJ_WriteInterruptPara p —Port xDone byValue:= ,
meter para.n.l eter W xBusy xDone=> ,
writing —byValue *Error] T
eErrorlD A
XError=> ,

eErrorID=> )

2-3-2-2. Open external interrupts and compare consistent interrupts [ XJ EnableInterrupt]

(1) Input variables

Input Name Data type | Effective range | Initial Description
variables value
xEnable Enable BOOL TRUE,FALSE | FALSE |Enable
udiExternal | Open external input UINT 0
interrupt
uiCompare Open compare UINT 0 For example, 4  means
consistent interrupt CounterID:=2
(2) Output variables
Output Name Data type Effective range Initial Description
variables value
xValid Interruption BOOL TRUE,FALSE | FALSE |After the interrupt takes effect,
take effect the flag bit is TRUE
xBusy Running BOOL TRUE,FALSE | FALSE
xError Error flag BOOL TRUE,FALSE | FALSE
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eErrorID ‘ Error type

| HSIO ERROR | - |

® Open external input interrupt:

(1) Select external interrupt terminal, such as X1

| Hardware Port Configuration
Counter Parameters
HighSpeedIo 1f0 Mapping
Status

Information

Counter 0 pulse =

Interrupt input=—;

LuuOLEL UEXLELOUL
trisrar sional

Generic Input e

Generic Tnput =—

Generic Input e

Generic Input=—

Generio Input e

Generic Input e

Generio Tnput e

Generic Input e

Generic Input=—

Generic Input e

Generic Input e

Generio Input e

Generic Input e

Filter{us)

X10

X

X12

X13

X14

X15

K16

X7

I

120000
120000
120000
120000
120000
120000
120000
120000
120000
120000

120000

E] E]
g ]
g g
g g

[ Encodert Tnterrupt Input
Count Mode AB Multiple: = Oxo |3 ¢ & M e
Coincident Output None 7 BN v =1

i O (3]s & O [3]4
External Input  None - .
O (Al e O 3]s

[] Encodert
Count Mode AJB Multiple: + Clxs e 2 O [3]& N
Coincident Output None - N G e i

P Oxio (3] 4 & Oxi [3] 4
External Input None - ’
Daz 3y fe Cx3 [R14 &

[¥] Counterd
Count Mode Single Courr ~ Ox 3] e A OIxs (4] 4
Coincident Qutput YO [~ [ N Fy
vincident Outpu Oxs [F] ¢ & Ox7 [F7] &
Bxternal Input X2 -

Default

[[] Counter1
Count Mode AJB Multiple: =
Coincident Output None =
External Input None ».

yi1

Y12

Y13

Y14

Y15

Y16

Y17

|— Counter 0 outputs consistently

b— General output

b Gemeral output

b Gemeral output

b— General output

b General output

b— General output

b Gemeral output

b Gemeral output

b— General output

b General output

b— General output

f Gemeral output

b Gemeral output

fe Gemeral output

b General output

(2) Open XJ Enablelnterrupt to add interrupt task, where 1 represents X0, 2 represents X1, 3 represents
X0, X1, and so on. As shown in the following figure, external interrupt tasks are executed when the rising edge

of X1 is effective.

That is, the udiExternal opens the external output interrupt and displays it as a binary address, and then gives a
value. For example, if you fill in binary 2#11 or decimal 10#3, then open X0 and X1. In the "Hardware
Parameter Configuration", you also need to check the required X0 and X1, which can be selected as "edge" or
"double edge". If there is a signal from X0 and X1, the task configured as "X0" or "X1" will execute the

program.

& ¥J_Enablelnterrupt_0
4% xEnable
4% udiBxternal
4% yiCompare

W xvalid

@ uBusy

@ XError

@ eErrarlD

A

a

Configuration

Priority { 0..31 ): ﬂ
Type

& Bxternal

Watchdog
[]Enable

Time (e.g. t#200ms)

Sensitivity

%J_EnableInterrupt

TS bR ERAObL S — B iR
1L

T e T |

BOOL

UINT E

UINT 4

BOOL

BOOL

BOOL

HSIO_FRROR ERR_OK
W Bxternal event |X1_TRIG

The port needs to be configured on both the interface and instructions to take effect.
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® Open compare consistent interrupt:
Set the counter ID that needs to be opened, such as 3 indicating CounterID:=0 and CounterID:=1. In the case,
M210 and CounterID:=2 are used, so opening a compare consistent interrupt to write 4. After reaching the

Hardware Port Configuration
Counter Parameters

. HighSpeedIo I/O Mapping
Status

Information

= @ XJ_Enablelnterrupt_0
4% xEnable
*% udiBdernal
% viCompare
Fg wvalid
"% xBusy
"% xError

"% eErrorlD

=

Counter 0 pul se =

20000

Generic Input s

LULOLEL UBKLELOHL
trisoar sisnal

—
Generic Input =3 20000
Generic Input s x4 20000
Generic Input x5 20000

Generic Input X6 20000

%

20000

Generic Input s

[] Encadern
Count Mode AfB Multiple:
Coincident Qutput None
External Input None

[] Encodert

Count Mode AJB Multiple:
Coincident Output None

External Input None

Counter

Count Mode Single Coun
Coincident Outp ut Mone

External Input X2

Generic Input =—_10 20000
[] countert
Generic Input se—x11 20000
Count Mode AfB Multiple:
Generic Input w12 20000 Coincident Output None

¥J_EnableInterrupt

= (=] (=]
m

Interrupt Input
O [
O EE
Ox E
my
] x10 |ﬂ L
ez Y
=2
e
Default

BOOL F!
UINT 0
un
BOOL
BOOL
BOOL Z
HSIO_ERROR ERR_OK
HiE
ffissB(0.31 ) |8
Al
| & ShEREY V| AhEREEE: Counter 2CmpEvent
X0_TRIG
. X1_TRIG
&'l XZ_TRIG
X3_TRIG
t x
[ i X4_TRIG
. X5_TRIG
ft Al (N t#200ms): X6_TRIG
X7_TRIG
HEE 1 X10_TRIG
RS X11_TRIG
X12_TRIG
X13_TRIG
X14_TRIG
2 i =R X15_TRIG
=k IENNER ERiEH EWiEAE X 15TRIG
X17_TRIG
Pl Counter0CmpEvent
) pou

Counter 1CmpEvent
Counter3CmpEvent
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2-3-2-3. Write in interrupt parameters [ XJ WriteInterruptParameter]

(1) Input variables

Input Name Data type Effective range | Initial Description
variables value
Port Port no. UINT 0 Binary, such as 2#11 representing
X0 and X1
xExcute Trigger BOOL TRUE,FALSE | FALSE
byValue Value BYTE 0
(2) Output variables
Output Name Data type Effective range Initial Description
variables value
xDone Completed BOOL TRUE,FALSE | FALSE |After completing the setting, the
flag flag bit is TRUE
xBusy Running BOOL TRUE,FALSE | FALSE
xError Error flag BOOL TRUE,FALSE | FALSE
eErrorID Error type HSIO ERROR - 0
External interrupt parameters can be configured on the interface or modified using the command.
Hardware Port Configuration [] Encoderd Interrupt Input
Courter 0 pil se—gx0 Count Mode A/B Multiple: [xo | T t & [Ox | T v I ¥

Counter Parameters

HighSpeedlo If0 Mapping

Status

Information

@ XJ_WriteInterruptParameter_0
45 Port
% xExcute
% byvalue
K@ xDone
"$ xBusy
"§ xErrar

" eErrorD

Interrupt input=—y X2

Generic Input s

Generic Input i3

Generic Input s 4

Generic Input 5

Generic Input s 36

Generic Input s 37

Generic Input =10

Generic Input 11

XJ_HSIO.XJ_WriteInterruptParameter
UINT

BOOL

BYTE

BOOL

BOOL

BOOL

HSIO_ERROR

i}

= ==

i

=

I &

20000

[] Encoder1
20000
Count Mode AfB Multiple:
20000 Coincident Output None
MNone
000 External Input
Counterd
20000
Count Mode Single Courr
20000 Coincident Output YO
20000 External Input None
[] counter1
20000
Count Mode AJB Multiple:

Coincident Output None

External Input MNone

O [ ¢ %
Ox [ ¢ %
Oxo [l & 4
Ox2 [l &
Oxea [l & 4
Oxs [l & 4

Default

HERSHE A

O= Ell% e | *
Oc % | *
Ot | 1'_ mag | v
Oxs [l g |
Oxs [l % |

Oxz @l g | Y

¥l

¥1

RO S Tkl 2#ftRx0 . X

i

iB(0: EFG. 1 ATHEE, 205G + TREE)

TR
EAEIEAT
Hin il
FERITE

e  XJ WritelnterruptParameter executed before XJ Enablelnterrupt, then XJ WritelnterruptParameter

parameters are valid.

e  XJ Enablelnterrupt executed before XJ WritelnterruptParameter, background interrupt parameters are
valid. XJ WritelnterruptParameter executed again, then XJ WritelnterruptParameter parameters are valid.
e  When executing this command, it is also necessary to open external input interrupts.

= @ XJ_Enablelnterrupt_0

% xEnable

% udiBxternal

% uiCompare

Fé x/alid

Fé xBusy

"& wError

"% eErrorlD

¥1_EnableInterrupt
BOOL

UINT

UINT

BOCOL

BOOL

BOOL
HSIO_ERROR
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2-3-3. Parameter configuration

Add Library File: Library Manager - Add Library - Advanced - Add XJ HSIO.

HIGH_SPEED_IO  'ffij Library Manager x|

-

i Library Manager
Z] PLC_PRG (PRG)
Task Configuration
=-g MainTask

- PLC_PRG
----- {H HIGH_SPEED_IO (HighSpeedlo)
----- a SoftMotion General Axis Pool

String for a fulltext search...

[E3 Add Libra_?lx Delete Library |7 Properties = Details | # Download Missing Libraries

MName

+|_ 3SlLicense = 3SLicense, 3.5.16.0 (35 - Smart Software Solutions GmbH)

; BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions Gr

IoStandard = IoStandard, 3.5.15.0 (System)

[ SM3 Basic = SM3_Basic, 4.11.0.0 (35 - Smart Software Solutions GmbH)

! SM3 CNC =SM3 CNC, 4.11.0.0 (35 - Smart Software Solutions GmbH)

| SM3_Robotics = SM3_Robotics, 4.11.0.0 (35 - Smart Software Solutions GmbH)
SM3_Robotics_Visu = SM3_Robofics_Visu, 4.10.0.0 (35 - Smart Software Solutions GmbH)

) SM3 Transformation = SM3_Transformation, 4.11.0.0 (35 - Smart Software Solutions GmbH)

4

Company

66



]

Library | Placeholder |

Match Library
XJ_WriteCSV XJ_CSV, 1.0.0.0
XJ1_OpenCsv XJ_CSV, 1.0.0.0
XJ_ReadCSV X1_CSV, 1.0.0.0
| X3_Modbus, 1.0.0.0

XJ_ModbusTcpSlave XJ_Modbus, 1.0.0.0
| XJ_HSIO, 1.1.0.0

XJ_EnableInterrupt XJ_HSIO, 1.1.0.0
XJ_MeasurePulseWidth X1_HSIO, 1.1.0.0
XJ_ResetCmpOutput XJ_HSIO, 1.1.0.0
XJ_Counter_Reset XJ_HSIO, 1.1.0.0
XJ_WritelnterruptParameter XJ_HSIO, 1.1.0.0

‘ Library Repository...

2-3-4. Application example

Double click “Task”, the type to "External” in the pop-up interface - use terminal X for external interrupts, and
you can also set the priority of external interrupt events.
Devices > 7 X [ HicH SPEED 10 [l UbraryManager g MainTask x|[g] PLCPRG |
=H Untited? | = || Configuration i
= [ Device (X5A330-W)
: ﬁ MNetwaork configuration

Priority ( 0..31 J: |

Type
| & External v| External event I|12_'|'RIG I

Watchdog
[ ]Enable

7] HIGH_SPEED_IO (HighSpeedo) Time {e.g. t+200ms)

‘"M SoftMotion General Axis Pool e
Sensitivity .

Example 1: Use the [XJ Ennablelnterrupt] [ XJ WriteInterruptParameter] instructions. Set X3 as an external
interrupt input, take its bilateral edge signal, which can be configured in the hardware parameter configuration
interface or using XJ WritelnterruptParameter instruction. Execute the self adding 1 instruction in the POU
program under another task (configured as external, X3 TRIG) once the edge signal of X3 is given. The
parameter configuration and instructions are shown in the following figure.
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Priority { 0..31 ):

£

Type
4 Bxternal W | Bxternal event |X3_TRIG
Hardware Port Configuration Fi% [] Encodern Interrupt Input
Generic Input s ¥ : [Ixo & Oxa Y
Counter Parameters Count Mode A/B Multiple N + N
Generic Input sl -20000 Coincident Output None - m
HighSpeedlo /O Mapping Che v s + N
; External Input MNone X
e Generic Input s 2 Cxa o [xs v M
[] Encodert
. i — 2 A A
Infarmation Interrupt input Count Mode AfB Multiple: - [ 4 Ox o Te
Generie Input sl ¥4 Coincident Output None - []x10 oA Oxu $ oA
— a% 4%
: External Input None 4
Generic Input 5 [x12 ¢ N [Ox13 N
EF1 st Device Application.PLC_PRG
D Device ] 05A330-0) it e & BEE w28
= Bl pc g = & X)_Enablelnterrupt_0 XJ_EnableInterrupt
= € Application [17] 4 xEnable BOOL G
i ==ms PR UNT 8 ISR Bl
E_] PLC_PRG (PRG) 4§ uiCompare UINT [i] FTH AT —Boohes» 120
[E Pou (re) "y walid BoOL SRR
- & f_iii Kg xBusy BoOL ETEIET
=3 & MmainTask *$ xError BOOL HRRARE
; @—F RE "$ eErrorlD HSIO_ERROR s
= @ Task = X)_WritelnterruptParameter_0  XJ_WriteInterruptParameter
_ B % Fort uINT WOE, BN AP
> [@ HiGH_SPEED_10 (Z7RI0) % xExute HO0L s
% SoftMioton General Axis Poo % byvalue — BO: EFE 1 ATRE
"#$ xDone BOOL RRATE
"# xBusy BOOL IEFEIEIT
*$ xError BOOL RS
"$ eErrorlD HSIO_ERROR R
XJ_Enablelnterrupt_0 XJ_\WitelnterruptParameter_0
d XJ_Enablelntermupt
xEnable xValid
CEudiExternal xBusy
::' uiCompare xError|
eErrorlD

Device Application.POU

FRTL =3 B
P A INT i
i A 1 |:= 1 [+1;RETORN]
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2-4. PID instructions

Attention: The PID function block is copyrighted and can only be used on Xinje's PLC! Simulation not
available!

2-4-1. Command format

Command Name Graph ST language
XJ_BID.PID(
xEnable:= ,
iKp:= ,
iTiz:= ,
iTd:= ,
FID_O [ N
X1_PID.PID. 12| ePidType:= ,
—ixEnable bOutput— rSetValue:= ,
Hikp wOutput— rCurrentValue:= ,
A bSlefOkFlag— udSmapleTime:= ,
hiTd ActState [ R T
HePidType eErrorld— l ORI
—rSetValue «Error— iDeadbaund:= ,
—rCurrentValue eAutoPidMode:= ,
XJ_PID.PID _ PID ~pEnnietion eOutputType:= ,
- Instruction —iPIDBound ePidMode: =
—{iDeadbaund = s
—leAutoPidMode iFilter:= ,
—e0utputType iKd:= ,
—[eFidMode iHighOutLimit:= ,
T iLowOutLimit:= ,
—{iHighQutLimit eDirection:= ’
—liLowOutLimit bOutput=> ,
—leDirection wlutput=> ,
bSlefOkFlag=> ,
ActState=> ,
eErrorld=> ,
XError=> );
2-4-2. Related variables
VAR INPUT Name Bt s Effective Initial Description
- range value
Must be set to TRUE to
xEnable Enable BOOL TRUE/FALSE | FALSE | activate the processing
of the function block
iKp Propgoaritrllonal INT 0~32767 0 | Proportional gain
iTi Integral time INT 0~32767 0 Integral time (*100ms)
iTd lefe':rentlal INT 0-32767 0 Differential time
time (*10ms)
0: Manual mode;
ePidType Tuning mode PIDTYPE - - 1: Oscillation
Self-tuning mode
rSetValue Target value REAL Data range 0 *Target setting value
rCurrentValue | Feedback value REAL Data range 0 *Present feedback value
Data range * Sampling time (ms)
udSmapleTime | Sample time UDINT 1000 |Suggest setting between
1000 and 2000
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VAR INPUT Name i 579 Effective Initial Description
= range value
iPIDBound Op :liz(emal INT 0~32767 0 PID operation range
iDeadbaund Control INT 0~32767 0 PID control dead zone
Deadband
Self-tuning PID mode
eAutoPidMode | ST uning PID |41y conTREMODE - _ | % PID control,
control mode 1: PI control,
2: P control
0: IO channel output;
eOutputType | Output mode OUTPUTTYPE - - 1: Digital output
ePidMode Control mode PIDMODE - - Control mode: general
mode, advanced mode
. Input filtering constant,
iFilter Inpcu(:nf:genrtmg INT 0~100 0 available in advanced
mode from 0 to 100
. . Differential gain, default
iKd lefe;ie;ltlal INT - 50 |is 50, available in
& advanced mode
Output upper Output upper limit
iHighOutLimit | limit setting INT 0~32767 0 setting value (default:
value 4095)
Output lower o
iLowOutLimit | limit setting INT 0~32767 0 Outp ut lower limit )
value setting value (default: 0)
ATHWART: reverse
L 'Reverse action (heating);
eDirection actlon/forward DIRECTIONPARAMETER - - POSITIVE: Pasitive
action . .
action (cooling)
VAR OUTPUT Name Bt s Effective Initial Description
- range value
bOutpu Boolean output BOOL TRUE/FALSE | FALSE | 10 output is TRUE
wOutput Digital output INT TRUE/FALSE | FALSE | Digital output is true
Self-tuning The completion of
bSlefOkFlag completion flag BOOL TRUE/FALSE | FALSE Self-tuning is TRUE
ActState Present mode AUTOPIDSTATE - - Present mode
When normal, the value
eErrorld Error code ERRID_PID - _ |10 When an exception
- occurs, an error code is
output
xError Error flag BOOL TRUE/FALSE  FALSE | |1u¢ When an exception

occurs

2-4-3. Function description

e  Direction of action
Positive action: The action where the output value MV of the operation increases with the increase of the
measured value PV, usually used for cooling control.
Reverse action: An action in which the output value MV decreases as the measured value PV increases, usually
used for heating control.

e  Advanced mode setting: enable advanced mode, and users can set parameters such as filtering time,
differential gain, and output upper and lower limits.

e  Sample time

The system samples the current value at a certain time interval and compares it with the output value. This time
interval is the sampling time T. When DA is output, T has no limit. When the port outputs, T must be greater
than 1 PLC program scan cycle. The value of T should be within the range of 100-1000 PLC scanning cycles.
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PID operation range

When the system is running, it is initially in the PID fully open stage, which approaches the target value at the
fastest speed (default is 4095). When it reaches the operating range of the PID, the parameters Kp, TI, and TD
begin to take control. As shown in the following figure:

output value .
PID operation range

target value

PID fully open area

t

When the user is not clear about the specific set value of PID parameters, the Self-tuning mode can be selected
to enable the system to automatically find the best control parameters (proportional gain Kp, integration time Ti,
differential time TD).

Control object applicable to Self-tuning mode: temperature and pressure. Unsuitable control objects: liquid
level and flow rate, etc.

Self-tuning is the process of extracting PID parameters. Sometimes Self-tuning can not find the best
parameters once, and it requires multiple Self-tuning. Oscillation in the process is normal. After

Self-tuning is completed and the best parameters are found, it is necessary to switch to manual PID. If the
control object is unstable during the manual PID process and cannot be controlled at a constant target value,
it may be caused by poor parameter adjustment, and it is necessary to adjust the PID parameters again to
achieve stable control.

At the beginning of Self-tuning in critical oscillation method, the user needs to set the PID control cycle
(sampling time) in advance. Reference value: Generally, slow response systems can be set to 1000ms,
while fast response systems can be set to 10ms-100ms.

By using the critical oscillation method for Self-tuning, the system can start from any state. For
temperature control objects, the current measured temperature does not need to be consistent with the
ambient temperature. It can be below or above the target temperature.

For Self-tuning mode, it is necessary to set "ePidType" to TRUE, and select the pid mode (p, pi, pid).
When the setting is completed, switch xEnable status to TRUE, PLC will enter the Self-tuning status,
ActState status is AutoPidBusy, when "ActState" is AutoPidDone, it means Self-tuning is successful, and
"bSlefOkFlag" is true. After maintaining a cycle, PID status will automatically switch to CommonPID, at
this time, PID controls the control system in manual mode with Self-tuning parameters.

Switching of output values. If the output value required by the user is a digital quantity, set the
eOutputType value to 1. If the output value required by the user is a switching quantity, set the
eOutputType value to 0.
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2-4-4. Application example

Double click Library manager — add library —advanced.

: | i) ubrary x@ HIGH_SPEED_I0 [ g8 MainTask 5] PLCPRG |
-@ Untitied3 Md Library b( Delete Library | 7 Properties = Details | # Download Missing Libraries | 551 Placeholders
=[] Device (¥sa330-W
e ) Name Namespace
£ Network configuration =
&L 3Siicense = 35License, 3.5.16.0 (35 - Smart Software Solutions GmbH) _35_LICENSE

|2 BreakpointLogging = Breakpeint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog

String for a fulltext search...

Company
HIGH_SPEED_IO (HighSpeedlo)
"% SoftMotion General Axis Pool

|  Advanced... |
|

Add XJ_PID.

|String for a fulltext search...

Library | placeholder

Company |(AI companies)

[
@
&
=
&
=
&
&
=]
=]
&
&
@
&

Group by category [ | Display all versions (for experts only)

| Details.. || Lbrary Repository... |
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Add temperature expansion module.

B Double click CPU Frame, select position 1, then double click XD-E6TC-P.

= @ Application

Library Manager

; PLC_PRG (PRG)

= @ Task Configuration
=% MainTask

&) pLc_prG

= m Right_Expansion_Module (ExtModuleMaster)

' [ Xo_E_E6PT_P ({DfE-EGPT-P)
[} HIGH_SPEED_IO (HighSpeeda)
" SoftMotion General Axis Paol

‘/'m Library Manager
b2 CPU Frame

- Refresh

8D

LhEbERb

1

m Hardware configuration x':
Copy Paste Delete Revoke FRedo Enlarge Reduce i

XD_E-EBXBY
XD_E-E16X
@ ¥o_E£32%
Digital Qutnput Module
il xo_EE16Y

I xo_EE32¢

Digital 10 Module

Il xp_E-E18X18Y
Analog Input Module
[ x0_EE%D

[ x0_eE8AD

[ x0_eEBADv

[ xD_E-EBAD-A

I x0_EE1280DV
Analog Output Module
[ xo_e£20n
[l xo_E-E4DA
Analog 10 Module

Temperature Module
[l xo_EEZTCP

Weighing Module
i xo_EEMTD
[ x0_EE20TD
fll xo_EEaWTD
Spedal Module

[ xo_EE4ss1

fll xo_E-E26RP

B Remote IO module: double click Network configuration, double click LC3-AP Ethercat adapter 3.1.1.

- nox

=@

J Untitleds =

Device (XSDH-50432)

i cPuFrame
&) pLc Logic
= s Application
(i) ibrary Manager
PLC_PRG (PRG)
=-{# Task Configuration
¥ EtherCAT_Task
=58 MairTask
& PLC_PRG
[ right_Expansion_Module (ExtModuleMaster)
[ %D_E_ESPT_P (XD/EEEPTF)
[ EthercAT Master_SoftMotion (EtherCAT Ma:
X LC3-AP (LC3-AP ETHERCAT ADAPTER 3.
[ HIGH_SPEED IO (HighSpeedio)
‘3 SoftMotion General Axis Pool

il ubrary Manager

{8 Hardware configuration

"B Network configuration X

Refresh Copy Paste Delete Revoke Redo Enlarge Reduce 100 - %

EtherCAT

LC3-AP

= || List of network connected devices

ANOPEN

Name: LC3-AP ETHERCAT ADAPTER. 3.1.1
Vendor: Xirje Electronics, Inc.

Note: Currently, only LC3-AP V3.1 and above support EC_From TO instruction.

Double click EtherCat Frame, select position 1, double click XL-E4PT3-P.

-%--I%J] PLC

Logic

i @ Application
: 5 m Library Manager
- [E] rLc_prG (PrRG)
= @ Task Configuration
& EtherCAT Task
=B MainTask
- pLc_prG

': ﬂj Right_Expansion_Module (ExtModuleMaster)

(il ¥D_E_E6PT_P (XD/EESPTF)

= [l EtherCAT Master SoftMotion (EtherCAT Ma:

‘il tbraryManager {8 Hardware configuration x | 5 Network configuration |

EtherCAT

- Refresh Copy Paste

Delete Revoke Redo
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Enlarge Reduce

7 10 Module
? LC3-AP-2.1.1

Digital Input Module
Digital Qutnput Module
Digital 10 Module
Analog Input Module

Analog Output Module
Analog I0 Module

Weighing Module
7 Spedal Module




If a switch quantity control relay is needed, the module on the main body needs to set the Y Function to Tmm

Out'.
Devices - 3 X m Library Manager |’w Hardware configuration |’ﬁ Metwork configuration )'@ XD_E_E6PT_P X |
5 Linfitleds -
= [ Device (xsDH-60432) BXTEPT Parameters | Parameter Type Value  DefaultValue Unit  Description
— £ Network configuration : & Filter_PT1 UINT Q 1] FT1 filter coeffidents
B EtherCat Frame EXTEFT1/0 Mapping @ Fiter PT2 UINT 0 0 PT2 filter coefficients
: {8 cPU Frame e @ Fiter_PT3 UINT 0 0 PT3 filter coeffidents
= Bl PLC Logic i Filter_PT4 UINT 0 0 PT4 filter coefficients
- =} Application e # Filter_PTS UINT 0 0 PTS filter coefficients
m Library Manager @ Filter PT6 UIMT 2] 2] PT6 filter coefficients
[El rcpre frE) Information I # ¥_Function Enumeration of USINT | Tmm_Out v | Ch_EnabIeI Y Function Selection
= Task Configuration = [ SFDCfg0 T
¥ EtherCAT Task — o @ SFDcfgo_1  INT 1620108 1630108
=8 MairTask - i ®SDcfgn 2 INT 1620188 1620188
i 8 pLC_PRG o @ SFDefgo_3 T 1621108 1651108
= [ Right_Expansion_Module (ExtModuleMaster) @ SFDcfgd_1 INT 16#1188 16#1188
- -} XD_E ESPT_P (D/E-ESPT-P) @ SFDcfgo_2  INT 1642108 16#2108
-ﬂi EtherCAT_Master_SoftMotion (EtherCAT Ma: # SFDcfg0_3 INT 16#2188 16#2188
=X1 LC3-AP (LC3-AP ETHERCAT ADAPTER 3. @ SFDcfo0_3 INT 165#4108 16#4108
i =) XL_E4PT3_P (XINJE_E4PT3-F)
- [ HIGH_SPEED_IO (HighSpeedIo)
" softMotion General Axis Pol

The module on remote 10 needs to add the corresponding startup parameter to the default value of 1.

Startup Parameters

dh Add I 24 Edit I > Delete 4 MoveUp & Move Down

Module 0 Mapping Line Index:Subindex

- 16+5000: 16709

Information

MName

YIREIAE

o

Comment
Command_0

Abort on Error

|

Jump to Lineon Error - Next Line

] 0

Value

Bit Length

After modifying the module, the parameters need to be powered on again to take effect.

Define the required Global variable.

R >+ o X
=43 Codesys_PID >
=M Device psOH-60432)
= pciBig
= 1) Application

=2 2FTE
@ cv_10

[ @ ov_ gz

=] 3@k (R
? PersistentVars
i sz
- ramE
= @ Task
&) A
Qﬁ Trace
= [ ExtModuleMaster (ExtModuleMaster)
(@ estc_p EsTCH)
'3 SoftMotion General Axis Pool
3 o

= HE [y Pous

&l

=]

-

NN NN NN
o b WM

» b
] m

u

i EEIEEI?E? | g PersistentVars

tribute 'qualified only')

ShEEE PID:ARRAY[0..7] OF XJ_PID.PID;
M_PIDFF3%:BOOL;

M B EEF5:BO0L;

M S3i=#E=ARRAY[0..7] OF XJ_PID.PIDTYEE:
Y_BIEFFE:ARRAY[0..7] OF BOOL;

M_E B E=OKIRE :ARRAY[0..7] OF BOOL;

M BB SR :ARRAY[0..7] OF XJ_PID.AUTOPIDSTATE;
M EFTA BT ARRAY[0..7] OF BOOL;
M EFEATEHZEE :ARRAY[0..7] OF BOOL;
M B FEANEEME ARRAY[0..7] OF BOOL;
INT;

REAL;

REAL;
REAL;

D_iB FCER{E :ARRAY[0..7] OF
D EBFESF{E ARRAY[0..7] OF
D EFEAMEEARRAY[0..7] OF
D S SLE:ARRAY[0..7] OF

Setvalue:ARRAY[(C..7] OF REAL;
Actvalue:ARRAY[0..7] OF REAL;

END VAR
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8. Define the required power-off retention variables so that data will not be lost after the PLC restarts.

wE - 2 X

=3 Codesys_PID b
= [ Device (sOH-60432)
= B pc 348
= £ Application
=10 v _2FEE
@ cv_10
@ v iz
=] 324 (PRG

T PersistentVars

TSRS
- 1EmE
=8 Task
& Bz
qﬁ Trace
= [{J ExtModuleMaster (ExtModuleMaster)
[ estc_P ESTCR)

9. Make the PID program.

I. ‘&) Trace

‘@ oo i) FEEE
//{attribute 'qualified only'}

VAR GLOBAL PERSISTENT RETAIN

) “ PersistentVars X

! failoded EIEEAE 1)

D BEFE®EE ARRAY([0..7] OF REAL;

D EFETR LB ARRAY([0..7] OF REAL;
D SFETATERME ARRAY[0..7] OF REAL;
D _EeSIFR$T:ARRAY [0..7] OF INT:

D #2434 :ARRAY [0..7] OF INT;
D_#i4rBd[E]:ARRAY [0..7] OF INT;

END VAR

(1) Convert the actual temperature value obtained from the temperature module into the correct temperature
display value. For example, if the transmitted data is 289, it needs to be divided by 10 to convert it into a
Floating-point number of 28.9, representing 28.9°, which is convenient for subsequent personnel to understand
and maintain. Due to the possibility of different on-site conditions requiring additional compensation, an
additional compensation value is added to obtain a final value. Use this final value to adjust the PID.

Hy
Rt
f
}! 1;.
l|:|£
7|

3 it ot wr ™ oy e
BAEG B EAPID SRR A5,

D AR R ~{E(a] :=TO REAL(D_@AFXiRME[a]) / 10;
=D BESRE (2] + D_BENEME(a);

D EFESFELEa)

Setvalue[a]:=D_ EBFEREE(a]:

Actvalue[a]:=D_EBERZ&EE([a]; // FTra :PF-&‘E

END_FOR

(2) Temperature alarm: When the actual temperature is too high or too low, as well as when there is an open

circuit, an alarm is required.
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FRE{E (b) < D BEEMTIRE(D] THEN

M S EER TR [b] := TRUE;
ELSE
M SETER TR [b] ;= FALSE;
END_IF
S SEERELIEREE
IF D BEFES&E 0] > D EFER LIEBE[b] THEN
M BEER _ERHEE (b := TRUE;
ELSE
M BEER FRHEE (b] 1= FALSE;
END_IF
| EEF R
IF D BEERE[D] = -0.1 THEN
M EFTAETREE (b] 1= TRUE;
ELSE
M EBEFEREEEIEE (b] := FALSE:
END_IF
END_FOR

(3) One key Self-tuning, when the "M Self-tuning switch" is on (it can be instantaneous, and it is forbidden to
be always on), all PID function blocks are in Self-tuning mode, which is convenient for batch debugging.
(Rasar S RETH 104
IF M S EF3% THEN
M BREK([0]:= 1;
M EBERR]:= 1
M_BBRA(2]:= 1;
END_IF
(4) To enable Enable the PID function block, simply set ON M_PID. (Note: When modifying PID parameters,
be sure to turn off the PID enable!)
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IF NOT M EFER LIBHEE (0] THEN

ShfEE_PID[O] (

xEnable:= M_PIDFF3R, //EFPIDIIEESE

iKp:= D_LEBIRE (0], //EHAEE. ES0~32767. E£LL3

iTi:= D_Moet@ (0], //FHF/E. EE0-32767. Ef7100ms

iTd:= D Wsreti® (0], //#HETE, EE0~32767, E10ms
rSetValue:= D BEREE(0], //EEL£SFHNEFE
rCurrentValue:= D EFEFE (0], //EEFEESLTIETFE
ePidType:= M_BRER (0], //0: FoE=X. 1. SEBTE|
udSmapleTime:= 1000, ///257/5, =iliemZ=1000~2000
iPIDBound:= , //PIDEEEESE, 0~32767

iDeadbaund:= , //PIDESEFFLE, 0~32767

ehutoPidMode:= 0, // S#EFE=, 0. PIDF#F 1. PIFF/. 2. piEs/
[eOutputType:= XJ PID.OUIPUTIYPE.Boollype, // &= Fi=t, H o= aiiei = |
ePidMode:= 0, //H&FHEX EFEN. SHEES

iFilter:= , //FHEEFEEESF. 0-100. S, SHEEXCESXLTFTTS
iKd:= , /&S EH. S50, FHEEBEXBXTETF

iHighOutlimit:= , //#FFH LEIFTHE. 0~32767. SEBXEBXTFTTF
ilowOutLimit:= , //& & FREZTE. 0~32767, SHELXEXTETH
eDirection:= 0, //0: EZfE CA0F) : 1: EZE (30D
bOutput=> Y_BITEFR(0], //FXEFL

woutput=> , //ZBAIEEL

bS1efOkFlag=> M_B B O & (0] |

ActState=> M BEEERET(0], //SETHET

eErrorld=> ,

xError=> ):
END _IF

(5) The PID Self-tuning time is about 15~25 minutes. After the Self-tuning is completed, iKp, iTi and iTd will
all have values. ePidype will automatically switch to "ManualType", the bSelfOKFlag flag will be on, and
ActState will display "AutoPIDrea" to facilitate the next Self-tuning.
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(444aspIDaatnL)

PID[O] (

xEnablefNE):= M PIDFFXRENE, /=5 5PI0 0=

o328 |:= D_ eI RI 0388 ], //LHAEL EH0~32767. E{r

iTi[6% = D_Mo @ (0I[O88], //F5 /A, EE0-32767. £1Z100ms

| iTd[ @081 |:= D Wsretid (o) @0e | /e AL EE0~32767, £4{710ms

rSetValue[ & = D @F@sM0[ & | //EL£S0EEE
:= D § [0\ og | //EESESERIIETE

ePidType[ 0 |:= M BI®MR (0] Manamype ], //0: F£HE=. 1. SEBEESS

udSmapleTime[ 1000 |:= 1000, //X&s7/s

iPIDBound:= , //PID:E&E&E. 0~32767

iDeadbaund:= , //PIDESFTE, 0~32767

eRutoPidMode[ PiDMode |:= 0,//SEFLH&, 0- PIDA#: 1- PIS#: 2: Pio#

eOutputType[  Booffyps  J:= XJ_PID.OUTPUTIYPE.BoolType, // &&=, FXETEAUE

ePidMode[ Commen = 0, //HHEX: #FE. Z&FE

iFilter:= , //FHEEFEFEL 0-1000 B, SERCRXTT5

iKd:= , /#5388, 50, EHFEXRBIXTHT

iRighOutLimit:= , //& & LIRILTHE. 0-32767, SHEBLELTTSE

iLlowOutlimit:= , //&F & FRELTE. 0-32767. SHERABXLTTS
eDirection[ Awat  |:= 0, //0: EEfE (0D ; 1: EZHE (XS

bOutput ER-> Y BEFX(( |, // FEEFL

wOutput=> , //EAIESEL

bSlefOkFlagiEiE=> M 5 B =oKiFE (0 EEHE |

ActState[ AwcPiDRes b > M BEZWRE(0)[AacFiDRea » |, //SEETHET
€Errorld=> ,

xError=> ,

Prel_Item 0 > Prel_Item[0][_0 |,

PreD Item 253 ¥ > PreD_Item[0]
PrePID Ites 0 > PrePID Item[0][ 08
Overshoot[ 7 > Overshoot[0][_ 7 )

"

10. The PID accuracy is around 2% of the set temperature. After actual measurement, the set temperature is
85 °C. With PID adjustment, the temperature has been maintained at 85+1 °C

En
i) | ! .llll Actvaluald]
R e
4 auto-tuning curve.
el
,,_-. _ . auto-tuning completed, keep at 85£1°C |
CERREN, —HBHESS1
- :
b i i S g
)

W=
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2-5. System library

2-5-1. Function overview

Users can read or write system parameters of the controller through instructions. Currently only XSA330-W

supports this function.

2-5-2. Function block introduction

2-5-2-1. Command format

Command Name Graph representation ST language
CPU XJ_System.XJ) GetCPUFreguency
XJ_GetCPUFrequency | dominant *J_GetCPUFrequency - EJ_GetCPUFrsquency (uiCPUFrequency=> )
frequency wCPUFreguency —
XJ_System.X)_GetCPUTemperature o o i i
XJ_GetCPUTemperatu CPU }{J_GE‘[{:PUT&I‘I"!D&FETU re |— XJ_GetCPUTemperature (iCFUTemperature=> |
re temperature iICPUTemperature —
CPU ] System Xl GetCpullsage
XJ GetCPUUsage *J_GetCpullsage — XJ GetCpulsage (usiCPUsage=> |
occupancy usiCPUUsage —
XJ_System Xl GetMemSize
XJ_GetMemSize Memory size *J_GetMemSize - e e o etomi e )
uiMemSize —

XJ_System X) GetMemllsage

XJ GetMemUsage Memory XJ_GetMemlsage |- XJ GetMenlUsage (usiMenlsage=> |
occupancy usiMemlU=sage
XJ_System.X] GetBootTime
XJ_GetBootTime On time *J_GetBoctTime - ¥J GetBootTime (stBootTime=> )
=tBoctTime —
X System. XJ) GetPLCName
XJ GetPLCName PLC name Xd_GetPLCMame ¥XJ GetPLCName (wsPLCHName=> )
wsPLCName -
XJ System ] GetPLCID
XJ_GetPLCID PLCID *J_GetPLCID — ZJ GetPLCTD (dwPLCID=> )
dwPLCID —
PLC *J_System X GetPlcVersion
XJ_GetPLCVersion firmware XJ_GetPlcVersion|— %J GetPlcVersion(strFLCVersion=> )
version strPLCVersion -
XJ GetNetInfo(
){J_Ge‘tNeﬂnfﬁ_D xFnakle:= ,
XJ_System XJ_Gethetinfo byEtherIDs= ,
xEnable x\alid— KValid=>
by EtherlD xBusyi— e
. xB ==,
XJ GetNetlnfo network port eErrorlD - 2 ID—':
information striPAddress — i il
strMAC strIPhddress=> ,
striletmask— strMal=> ,
strGateway|— strietmask=> ,
xDHCP strzateway=> ,

*DHCP==> | »

79



Command Name Graph representation ST language

EJ_SetHetInfof

%J_SetNetinfo_0 FRSFGULEE ¢
nfa
= = byEtherID:= ,
XJ_System XJ_SeiNetinio ot
—xExecute x[Done— KDRLES=
Set network —byEtherlD xBusy|— strIPLddreas:= ,
XJ_SetNetInfo port _xDHCP e Error— strietmask:= ,
information | _| strlPAddress eEmoriD - atrGateway:= ,
—{strietmask xDone=> ,
—istrGateway xBusy=> ,
xError=> ,
eErrorID=> }:
. XJ_System_XJ_GetRuntimeVersion
Runtime

XJ GetRuntimeVersion m_GEtHLFFI-tiH’}EVﬁFSiOH = XJ_GetRuntimeVersion (dwRuntimeVersion=> )

version dwRuntime\ersion —
BOOT XJ_System_X.)_GetBootVersion
XJ GetBootVersion . m_GEtBDDTUEFSiDIT — XJ_GetBootVersion (strBootVersion=> )
- version ;
strBoot\ersion —
Xl _SystemX] GetTime
. Obtain date #d_GetTime— . . !
X : %J GetTime (stTime=> , iTimeZone=> )
XJ GetTime and time el —
iTimeZone—
Setd d XJ_SystemX]_SetTime
XJ SetTime et .ate and | _stTime X _SetTime — ®J_SetTime (stTime:= , iTimeZone:= |
time —iTimeZone
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2-5-2-2. CPU dominant frequency [XJ GetCPUFrequency]

(1) Output variables

Output variables Name Data type Effective Initial Description
range value
GetCPUFrequency | Errorcode | SYS XJ ERR - 0 Error code
CPUFrequency CPU UINT - 0 Unitis M
dominant
frequency
The execution results are as follows:
XJ_System XJ_GelCPUFrequency
*J_GetCPUFreguency
wCPUFrequency :l
2-5-2-3. CPU temperature [XJ GetCPUTemperature ]
(1) Output variables
Output variables Name Data type Effective Initial Description
range value
GetCPUTemperature | Error code | SYS XJ ERR - 0 Error code
CPUTemperature CPU INT - 0 CPU temperature
temperature
The execution results are as follows:
XJ_System.X)_GetCPUTemperature 3 =
XJ_GetCPUTemperature —————
ICPLUTemperature :l
2-5-2-4. CPU occupancy [XJ GetCPUUsage]
(1) Output variables
Output variables Name Data type Effective Initial Description
range value
GetCPUUsage Error code | SYS XJ ERR - 0 Error code
CPUUsage CPU USINT - 0 Return percentage, 0~100
occupancy
The execution results are as follows:
XJ_ System X GelCpullsage
# GetCpullsage
usiCF'LlLlsagel—_—l
2-5-2-5. Memory size [XJ GetMemSize]
(1) Output variables
Output variables Name Data type Effective Initial Description
range value
GetMemSize Error code | SYS XJ ERR - 0 Error code
MemSize Memory size UINT - 0 Unit is MB

The execution results are as follows:
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X System X GetMemSize
X GetMemSize

mMemSize :l

2-5-2-6. Memory occupancy [XJ GetMemUsage]

(1) Output variables

Output Name Data type Effective Initial Description
variables range value
GetMemUsage Error code SYS XJ ERR - 0 Error code
MemUsage Memory USINT - 0 Return percentage, 0~100
occupancy
The execution results are as follows:
XJ_System. X) GetMemllsage —
) GetMemlUsage B———
usiMemllsage El
2-5-2-7. On time [XJ GetBootTime]
(1) Output variables
Output Name Data type Effective Initial Description
variables range value
GetBootTime Error code SYS XJ ERR - 0 Error code
BootTime On time SYS XJ TIME - 0 structural morphology
The execution results are as follows:
XJ_System X) GetBootTime
AJ_GetBootTime —
stBootTime [ BOOTTIME |

ELCID- TIWORD -

BOOTTIME: ¥J S5YSTEM.S5YS ¥J TIME;

any BOULS
HETID: BYTE;

EJ_SetNetInfo 0: KJ_System.KJ_SetNetInfo;

runtimeversion: DWORD;

SITIME: EJ_SYSTEM.5Y¥5 XJ TIME;
timezone: INT;
SetTIME: XJ_System.S5Y5 XJ TIME;

itimezone:
END VAR

INT:
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% BOOTTIME

X1_SYSTEM.SYS_XJ_TIME

@ Year UINT 122 -3
# Maonth UINT 11 =]
@ Day UINT 19 B
@ Hour LINT 1 A
% Minute UINT 55 o4
@ Second UINT 43 £
@ Milliseconds UINT 0 fRie
@ DayOfWeek UINT ] =]
2-5-2-8. PLC name [XJ GetPLCName]
(1) Output variables
Output Name Data type Effective Initial Description
variables range value
GetPLCName | Error code SYS XJ ERR - 0 Error code
PLCName PLC name WSTRING - 0 PLC name
The execution results are as follows:
XJ_ System_XJ GetPl CHName e
%J_GetPLCName =—
wsPLCName
"DESKTOP-55E9L15"
2-5-2-9. PLCID [XJ GetPLCID]
(1) Output variables
Output Name Data type Effective range Initial Description
variables value
GetPLCID | Error code SYS XJ ERR - 0 Error code
PLCID PLCID DWORD - 0 PLCID information, hexadecimal
display

The execution result is as follows, and the PLCID information is displayed in hexadecimal:

XJ_System X GetPLCID
*J_GetPLCID
dwPLCID

PLCID

AR: BOOL;
NETID: BYTE;
KJ SetNetInfo 0: XJ System.KJ SetNetInfo;
runtimeversion: DWORD;

SITIME: XJ_SYSTEM.5Y5 XJ TIME:

timezone:

INT:

: XJ_System.¥J_GetNetInfo:

TEM.5YS XJ TIME;

SetTIME: EJ System.5Y5 XJ TIME:

itimezone:

END VAR

INT;
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=R i) =] &
# @ X1 GetNetInfo 0 X1 System.XJ Gethetinfo
I@ PLCID DWORD 16217070200
¥ @ BOOTIIME XI_SYSTEM.SYS_X]_TIME
@ Aa BOOL
@ MNETID BYTE 16200
+ @ X¥J_SetNetInfo_0 X1_System.X]_SetMNetinfo |:
& runtimeversion DWORD 16#03050F28
# @ STTIME XI_SYSTEM.SYS_X1_TIME
@ timezone INT 16#0000
@ SetTIME XJ_System,SY5_%1_TIME
@ itimezone INT 16#0000
2-5-2-10. Firmware version [XJ GetPLCVersion]
(1) Output variables
Output Name Data type Effective Initial Description
variables range value
GetPLCVersion Error code SYS XJ ERR - 0 Error code
PLCVersion PLC firmware STRING - 0 PLC firmware version
version

The execution result is as follows:

XJ_ System Xl GetPlcVersion

XJ_GetPlc\ersion =

strPLCVersian :l

| 'XS-M210 3.5.15.40 1.0.0 20221010

2-5-2-11. Obtain network port information [ XJ GetNetInfo]

(1) Input variables

Input variables Name Data type | Effective range Initial Description
value
Enable Enable BOOL TRUE,FALSE FALSE |Enable
EtherID Network port ID| BYTE - 0 Corresponding network port no.
on the display screen
(2) Output variables
Output Name Data type Effective range Initial Description
variables value
Valid Output valid BOOL TRUE,FALSE | FALSE | Output valid
Busy Executing BOOL TRUE,FALSE FALSE | Executing
Error Error flag BOOL TRUE,FALSE | FALSE |Error flag
ErrorID Error code | SYS XJ ERR - 0 Error code
IPAddress IP address STRING - 0 IP address
MAC MAC STRING - 0 MAC address
address
Netmask Subnet STRING - 0 Subnet address
address
Gateway Gateway STRING - 0 Gateway Information
Information
DHCP DHCP BOOL TRUE, FALSE| FALSE |Is it automatic property
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\ properties \ \ \ \ acquisition

The network port IDs of the industrial computer are arranged in 0-3 order from left to right in the network
adapter, as shown in the figure Ethernetl, and the IDs are written in 2.

s =
4 =HEE o FERSIERE o EES v D
S B -
s EtherCAT2 - Ethernetl = | Ethernet2
| f— . [ i
k‘éz PaEEEE: H .-E";M E S .{"” Bkttt
therExpress GBit PC.. | #& = CoDeSys EtherExpress GBit PC... G Gigabit Network .. & @ |ntel(R) 1211 Gigabit Network ...

PROGEAM FOT
VR
¢ FEEL RS E

EJ _GetNetInfo 0: EJ_System.XKJ GetHetInfor
FLCID: DWORD:
BOOTTIME: XJ SYSTEM.SYS KJ TIME;
i BOOL:
NETID: BYTE;
END VAR

The execution result is as follows:

*J_GetNetinfo_0
XJ_System.X) Gethetinfo
Enable xWalid
EtherlD xBusy

xError
eErrorlD
striPAddress
strMAC
striletmask
strizateway
xOHCP
= @ ¥ _Gathmiale 0 %1_System, {]_Gethetind EmFome
% winshie B TEREE
¥ EtherD BT = njii]
"% wielid BOOL Hmy
" Sy B IETEILFT
" WEror BonL i e
"# =Emorm 5§95 _x]_ERR SY5_WI_ERR LT A
" strPaAddress STRIMGI(17] 19T 158 5.8 it )
" pirHac STRIMGL17) Bc-§9-3c-18-08- Mt
" stristmask STRING(1T) 155,255 255. 1 Fhaht
T T r— STRING(17) ¥ Pl
"§ ¥OHCP B0 AL AaFRNi

2-5-2-12. Set network port information [XJ SetNetInfo ]

(1) Input variables

Input Name Data type Effective range Initial Description
variables value
Excute Excute BOOL TRUE,FALSE FALSE | Execute the function block at the
rising edge
EtherID Network port BYTE - 0 Corresponding network port on
ID the display screen
DPCH DPCH BOOL TRUE,FALSE | FALSE |Is it automatic property
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property acquisition
IPAddress IP address STRING - 0 IP address
Netmask Subnet address STRING - 0 Subnet address
Gateway Gateway STRING - 0 Gateway information
information
(2) Output variables
Output Name Data type Effective range Initial Description
variables value
Done Execution BOOL TRUE,FALSE | FALSE |Execution completed
completed
Busy Executing BOOL TRUE,FALSE | FALSE |Executing
Error Error flag BOOL TRUE,FALSE | FALSE |Error flag
ErrorID Error code |SYS XJ ERR - 0 Error code
The modification will only take effect after powering off and restarting the PLC or RTE.
#J_SetMetinfo 0
XJ_System. X Sethletinfo
xExecute xDone
byEtherlD xBusy
xDHCP xError
striPAddress eErrorlD
striletmask
strGateway
# 5_SesiEiia X3_Sywimr K _Sefitinfc
5 o R [ raue | LHARER LG
9 brylthar HYTE 3 = [e k]
% e B = HWUEREED P, HRaLEF il . TR RN
% rirPldceam TTHBENT IR etk
B gtk STRING{17] 55155355 Fiiinti
TP STRIMGI1T} AT T iR
" prs B RS
" wlus [ EEa
“g wfwar B I Id
T TS D SRR Sr3_pa_ERS W8T
2-5-2-13. Runtime version [ XJ GetRuntimeVersion]
(1) Output variables
Output variables Name Data type Effective Initial Description
range value
GetRuntimeVersion | Error code | SYS XJ ERR - 0 Error code
RuntimeVersion | Runtim DWORD - 0 Runtim version
version

The runtime version is viewed in hexadecimal.

XJ_ System XJ _GetRuntimeVersion
#d_GetRuntimeVersion

dwRuntime\ersion ;|;|'untimeversion

# runtimeversion DWORD 16=03050F28
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2-5-2-14. BOOT version [XJ_ GetBootVersion]

(1) Output variables

Output variables Name Data type Effective Initial Description
range value
GetBootVersion Error code SYS XJ ERR - 0 Error code
BootVersion BOOT version STRNG - 0 BOOT version
The execution results are as follows:
XJ_System.XJ) GetBootVersion
XJ_GetBootVersion
strBootVersion ———'l
2-5-2-15. Obtain date and time [XJ GetTime]
(1) Output variables
Output Name Data type Effective Initial Description
variables range value
GetTime Error code SYS XJ ERR - 0 Error code
Time Time SYS XJ TIME - 0 Structural morphology
TimeZone Get time zone INT - - Unit is minute
The execution results are as follows:
XJ_System X GetTime
%J GetTime
stTimel— STTIME =
iTimeZ one — timezone F:E::]
PROGEAM POT
VAR

EJ GetHetInfo 0: XJ System.XJ GetNetlInfo;

FLCID: DWORD;
BOOTTIME: ¥XJ SYSTEM.S5Y5 XJ TIME;
An: BOOL;

NETID: BYTE:

EJ_SetHetInfo 0: XJ_System.XJ SetNetInfo;
runtimeversion: DWORD:

STTIME: ¥XJ SYSTEM.S5YS XJ TIME;

timezone:

INT;

SetTIME: XJ System.S5YS XJ TIME;

itimezone: INT;
END VAR
# STTIME
# Year
# Manth
# Da
# Howr
§ Moute
# Second
# allizeconds
# DayOftesk

%]_SYSTEM.5Y5_X1_TIME

LINT
UINT
LahT
LUNT
UINT
LINT

u

INY

LINT
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2-5-2-16. Set date and time [XJ SetTime]

(1) Input variables

Input variables Name Data type Effective Initial Description
range value
Time Set time SYS XJ TIME - 0 Set time
TimeZone Set time zone INT - -480 Unit is minute
(2) Output variables
Output Name Data type Effective Initial Description
variables range value
SetTime Error code SYS XJ ERR - 0 Error code

The change in time takes effect immediately after writing. Due to the lack of conduction conditions, the time

remains unchanged after writing the time. The execution result is as follows:

XJ_System Xl Seflime

SetTIME l—'_;lllm[z;n *J SetTime
itimezone it ne

FEOGEAM FOT

VAR
S RO

EJ GetNetInfo 0O:

FLCID: DWORD:
BOOTTIME: XJ S5YSTEM.S5YS XJ TIME;
An: BOOL;
NETID: BYTE;
EJ _SetNetInfo 0: EJ System.XJ SetNetInfo;
STTIME: XJ SYSTEM.S5YS5 XJ TIME;
runtimeversion: DWORD;

timezone: INT;
SetTIME: XJ_System.S5Y5 XJ TIME;
itimezone: INT;
END VAR
# SatTIME

# ear

# Mantk

# Doy

# Hour

# Minyte

# Second

# Milliseconds

# DerpOPilesk

The obtained time is consistent with the set time.

# STTIME

o Year
Manth
Day
RAdur
Minpe
Second
Millis-econcs

DayOfivesk

L 2R K IR R B AR

EJ System.XJ GetNetInfo;

KJ_Systes 5Y5_X]1_TIME
LINT
LANT
UONT
LONT
LUINT
LANT
LINT
LINT

]_SYSTEM,SYS _XI_TIME
LENT
LaNT
WINT
URNT
LENT
LANT
UBHT
UT
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2-5-3. Parameter configuration

Add L1brary File: Library Manager - Add lerary Advanced - Add XJ System.

Devices _

x

_fil Library Manager x|

= &) xsa330-w test
= (@ Device (XSA330-W)
& Network configuration
=] Eiﬂ PLC Logic
= O Application
| Library Manager

I PLC_PRG (PRG)

----- [ HIGH_SPEED_IO (I-ﬁghSpeedIo}
----- "3 SoftMotion General Axis Pool

String for a fulltext search...

=

&2 Add Library | < Delete Library | % Properties @ Details

MName

= -l 35License = 3SLicense, 3.5.16.0 (35 - Smart Software Sol
+|_ BreakpointLogging = Breakpoint Logging Functions, 3.5.5
& [0 ToStandard = ToStandard, 3.5.15.0 (System)

----- ) sM3_Basic = SM3_Basic, 4.11.0.0 (35 - Smart Software St
----- [} sM3_CNC = 5M3_CNC, 4.11.0.0 (35 - Smart Software S0
----- ) sM3_Robotics = SM3_Robotics, 4.11.0.0 (35 - Smart Sofl
-] SM3_Robotics_Visu = SM3_Robotics_Visu, 4.10.0.0 (35 -
----- [ sM3 Transformation = SM3_Transformation, 4.11.0.0 (3¢

Company
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|String for a fulttext search...

Library | Placeholder

Company |(AI companies)

= Use Cases
= Xinje
== BasicUtils
= Common
= Fieldbus
= HighSpeedIo

I x3_System 1012 Xing

<

Group by category [ | Display all versions (for experts only)

| Details... H Library Repository...
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2-6. ECAT FROMTO

2-6-1. Function overview

Used for reading and writing module parameters on remote 10, for temperature modules and weighing modules.

2-6-2. Function block introduction

2-6-2-1. Instruction format

Command Name Graphical representation ST language
XJ_ECATFromTo.XJ_EC_FROM(
awvValue:= ,
XJ_EC_FROM_D P xExcute:= ,
XJ_ECATFromToXJ_EC_FROM '— iStationNumber:= ,
—aw\alue xDone|- i =
XJ ECATFromTo.XJ |Remote 10| _lyExcute = ﬁiﬁ;ﬁ;ﬁ;s "
EC FROM read —iStationNumber xError|— ; T
B —iModulelD eErrorlD— ilum:= ,
—iModulelddress xDone=> ,
—{iNum xBusy=> ,
xError=> ,
eErrorlD=> );
XJ_ECATFromTo.XJ EC_TO(
awValue:= ,
XJ_EC_TO.D ) xExcute:= ,
XJ_ECATFromToX)_EC_TO'—] iStationNumber:= ,
—awValue xDone - iModuleID:= ,
XJ ECATFromTo.XJ |Remote IO | —xExcute xBusy— iModuleRddress:= ,
EC TO write —iStationNumber xError— i Hum:=
—iModulelD eErrorlD - i '
—fiModuleXddress xlomen ¥
v xBusy=> ,
xError=> ,
eErrorlD=> );
2-6-2-2. Remote 10 read [ XJ ECATFromTo.XJ EC FROM]
(1) Input variables
VAR_INPUT Name et iy Effective | Initial Description
range value
aw Value Read value POINTER TO - - The longest array length [0..100]
WORD
xExcute Rising edge BOOL - -
trigger
iStationNumber Station no. UINT - ECAT station no., such as 1001
iModulelD Module no. INT 0-15 - One remote 10 with a maximum
of 16 modules
iModuleAddress Module DWORD - - Refer to the module address in
address the expansion module manual
iNum Register INT - - Number of consecutive Word
numbers reads

N



(2) Output variables

VAR _OUTPUT Name 15t (5 Effective range I\?;E;g Description
xDone Boolean output BOOL TRUE,FALSE | FALSE |Read completed is TRUE
xBusy Boolean output BOOL TRUE,FALSE | FALSE |Readingis TRUE
<Error Boolean output BOOL TRUE.FALSE | FALSE gilclzr\;vhen an exception

When normal, the value is
cErrorlD | Present mode | EC_FT_ERRID . ~ |0 Whenan exception
- = occurs, an error code is
output
2-6-2-3. Remote 10 write [XJ ECATFromTo.XJ EC TO]
(1) Input variables
VAR_INPUT Name i 579 Effective | Initial Description
range value
awValue write in value | POINTER TO WORD - - The longest array length
[0..100]
xExcute Rising edge BOOL - -
trigger
iStationNumber Station no. UINT - ECAT station no., such as
1001
iModulelD Module no. INT 0-15 - One remote IO with a
maximum of 16 modules
iModuleAddress Module DWORD - - Refer to the module address
address in the expansion module
manual
iNum Register INT - - Number of consecutive
numbers Word writes
(2) Output variables
VAR _OUTPUT Name Bt s Effective range Initial Description
value
xDone BO‘;‘;;T BOOL TRUE,FALSE | FALSE |Write completed is TRUE
xBusy Bo‘zl‘;;‘it“ BOOL TRUE,FALSE | FALSE |Writing is TRUE
<Error Boolean BOOL TRUE.FALSE | FALSE True when an exception
output occurs
When normal, the value is
eErrorlD Present EC FT ERRID i i 0. When an exceptlon.
mode - = occurs, an error code is
output
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2-6-3. Parameter configuration

Devices ~ # x _fii) Uibrary Manager x|
—:.@ X53.330-w test - _ Add Library [X Delete Library | Properties = Details
= Device (XSA330-W) Name
- Network configuration #-lL) 3Slicense = 3SLicense, 3.5.16.0 (35 - Smart Software Solut
=Bl PLC Logic =‘I_ BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0
=3 Application %I Iostandard = IoStandard, 3.5.15.0 (System)
ol Library Manager -|% SM3_Basic = SM3_Basic, 4.11.0.0 (35 - Smart Software Solu
~[E] PLC_PRG (PRG) -l SM3_CNC = SM3_CNC, 4.11.0.0 (3S - Smart Software Solut
=28 Task Configuration -l SM3_Robotics = SM3_Robotics, 4.11.0.0 (3S - Smart Softw,
=& MainTask &2 SM3_Robotics_Visu = SM3_Robotics_Visu, 4.10.0.0 (35 - Sr
PLC_PRG -{2 SM3_Transformation = SM3_Transformation, 4.11.0.0 (35 -
----- [# HIGH_SPEED_IO (Highspeedio)
------ 2 SoftMotion General Axis Pool

String for a fulltext search...

Company
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|String for a fulttext search...

Library | Placeholder

Company |(AI companies)

= Xinje

= BasicUtils

= Common

=: Fieldbus

' X1 _CANbus 1.0.00 XDVE

L x1_COMFree 1.0.00 XIVE

T x3_Modbus?  2.0.00 XIVE

2= ECATFromiTo
| X1 ECATFromTo  1.0.10 Xine |
2= ExtModule

[CETR T I Ay e v

Group by category [ | Display all versions (for experts only)

| Details... H Library Repository...
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2-6-4. Application

M FE18.project* - XS Studio V1.0.0
ME e OWME If &F T Bl I8 0 =
BER & o~ tBBRX AGASIR SRR EE

B > & x B Perre x[X) X
=5 #4818 = PROGRAM ELC |

=[] Device (XSDH-60A32) MR
: o EEAD:%J ECATFromTo.XJd EC_FROM;
T E:l] PLC 1248 WRITE:XJ_ECATFromTo.XJ_EC_TO;
- =& Application fromford:ARRAY [0..1]0F WORD;:
i) EEEs toword:ARRAY[(0..1] OF WORD;
--[E] PLC_PRG (PRG)

AR :BOOL;
= [E 1eme

[TA R O I

o

-1

o0

)

BB:BOOL;
482 EtherCAT Task

(EES)

RERD({
awValue:=fromWord ,
xExcute:=nA ,
iStationNumber:=1001,
iModuleID:=0 ,
iModulelddress:=0 , y -
iNum:=2, P EF TSI
xDone=> ,
xBusy=> ,
XError=>» ,
eErrorIl=> );

(* SHES)

WRITE(
awvValue:=toword,
xExcute:=BB ,
iStationfumber:=1001,
iModuleID:=0 ,
iModulelddress:=0 , 7
iNum:=2, /T AR
xDone=> ,
xBusy=> ,
xError=>» ,
eErrorID=> §;

END VAR
-$ MainTask
: ¥ pLC_PRG
- @ EtherCAT_Master_SoftMotion (EtherCAT Master So
. =X LC3_AP (LC3-AP ETHERCAT ADAPTER 3.1.1)
XD KL E2WT (XINJE_E2WT)
; X1 ¥L_E4PT3_P (XINJE_E4PT3F)
"2 SoftMotion General Axis Pocl

% o

Mo W

m

=3

W M= O W o

m
ol i~
oo

-
-1 m

o

=]

MN R R

23
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3. Motion instructions

3-1. Single axis

3-1-1. Single axis instruction overview

Command Function
MC Power Put the axis into a runnable state
MC Reset Reset axis internal related errors
MC Stop Stop controller movement
MC Halt Pause the execution of functional blocks in progress
MC Home Homing
MC Jog Jog run

MC MoveAbsolute

Implement a control axis to reach the specified absolute position

MC MoveAdditive

Accelerate to move an additional distance at a given speed

MC MoveRelative

Move the axis to a relative position from the current axis position

MC_MoveSuperlmposed

Based on the previous motion, the superimposed velocity and acceleration
run an additional distance

MC MoveVelocity

The shaft continues to operate at a specified speed

MC PositionProfile

Perform movements according to time-location planning

MC VeloctyProfile

Perform movements according to time-velocity planning

MC _AccelerationProfile

Perform movements according to time-acceleration planning

MC ReadActualPosition

Reads the current position of the current relevant axis

MC ReadActualTorque

Reads the current torque of the current relevant axis

MC ReadActualVlocity

Reads the current speed of the current related axis

MC ReadAxisError

Obtain the error code

MC ReadBoolParameter

Obtain parameter values based on parameter serial number

MC ReadParameter

Obtain the parameter value based on the parameter ID

SMC ReadSetPosition

Reads the set position of the current axis

SMC ReadFBError

Read the historical error information of the function block

MC_ WriteBoolParameter

Modify the parameter values of a specific Boolean variable specified by the
user

MC WriteParameter

Modify a special parameter specified by a user

SMC ClearFBError

Clear historical error information of the function block

SMC _ErrorString

Read the error description corresponding to the error code

SMC3 ReinitDrive

Re-invoke the drive/axis

SMC3 ETC WriteParameter CoE

Set COE parameters for the axis

MC TouchProbe

Probe instruction
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3-1-2. Single axis instructions

3-1-2-1. Axis enable [MC_Power]

(1) Instruction overview
It is used to enable a specified axis to enter or exit the runable state, also called axis enable.

Instruction Name Graphic representation ST language
MC Power(
Ayiz:= ,
MC_Power_0 Enable:= ,
n aM3_ BasicMC. _Power, bRegulatorfni= ,
:,I;‘::ble bF{eguIatorHeaIS;:;:: ICIVESLATESS
MC_POWGI‘ Axis enable —{bRegulaterOn bOriveStartReal State Sratuseyg
—IhDriveStan Busy kBegulatorRealState=> ,
Error] bDriveStartRealState=> ,
ErrarlD Busy=> ,
Error=> ,
ErrorID=> ):
(2) Related variables
VAR IN_OUT Name B s Effective range I\?alltlllael Description
Axis Axis AXIS REF SM3 - - Specified axis
Effective range | Initial Description
VAR _INPUT Name Data type value
Must be set to TRUE to
Enable Valid BOOL TRUE,FALSE | FALSE |activate  processing  of
function blocks
bRegulatorOn | Enable BOOL TRUEFALSE | FALSE | “ust be set to TRUE to
enable the function block
Must be set to TRUE to turn
bDriveStart Enable BOOL TRUE,FALSE | FALSE |°f  emergency — stop
drive processing  for  function
blocks
VAR OUTPUT Name 1Sk 75 Effective range I\letil Description
Status Can run BOOL TRUE,FALSE | FALSE |TRUE if the axis is ready
bRegulatorRealState | L120Le BOOL TRUE,FALSE | FALSE |Actve status of the axis
valid enablement
Drive can The drive is not interrupted
bDriveStartRealState BOOL TRUE,FALSE | FALSE |by the quick stop
be used .
mechanism is TRUE
The processing of the
Busy Executing BOOL TRUE,FALSE | FALSE |function block did not
complete is TRUE
Error Error BOOL TRUE,FALSE | FALSE | |RUE if an exception
occurs
In normal cases, the value is
ErrorID Error code | SMC_ERROR - o |% When an exception
- occurs, an error code is
displayed

(3) Function description
Processes the input only if Enable is TRUE.
Call MC Power with bRegulatoron = FALSE to set nAxisState of the reference axis to state (disabled)

off. Then the axis can't move.

If there are no errors on the disabled axis, call MC_Power with bRegulatorOn = TRUE, sets its

AxisState to pause.

If an error is detected, set the axis status to errorstop.
If the input Enable, bRegulatoron and bDrivestart are TRUE, but the output Status remains FALSE for
a long time, there may be a drive power-level hardware problem. If the power supply fails (also
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during operation), the nAxisState of the reference axis is set to errorstop.

3-1-2-2. Axis reset [MC_Reset]

(1) Instruction overview

Clear the axis error.

Instruction Name Graphic representation ST language
MC HE—SEt D MC RESEt'{
Basic MC - Bxis:= ,
s Done Execute:= ,
MC Reset Axis reset —|Execute Busy Done=> ,
Error Busy=> ,
ErrorlD Error=> ,
ErrorID=> );
(2) Related variables
VAR IN OUT Name Sk 75 Effective range | Initial Description
value
Axis Axis AXIS REF SM3 - - Specified axis
Effective range | Initial Description
VAR INPUT Name Data type value
The rising edge of the input value
Execute Valid BOOL TRUE,FALSE | FALSE |initiates the execution of the function
block
VAR _OUTPUT Name st s Effective range I\fl;ltlllael Description
Done Done BOOL TRUE,FALSE | FALSE | TRUE if the reset is performed
Busy Executing BOOL TRUE,FALSE FALSE TRUE. when the .functlon block
execution has not finished
Error Error BOOL TRUE,FALSE | FALSE |Function block execution error
ErrorID Error code | SMC ERROR - 0 Error recognition

(3) Function description
®  When the shaft communication is normal, change the axis state from errorstop to Standstill, turns the
abnormal state of the axis to the normal running state.
® The function block returns the error SMC_ R _NO_ERROR_TO_RESET when called in a state other
than errorstop.
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3-1-2-3. Stop controller motion [MC_Stop]

(1) Instruction overview

Deceleration stop the axis.

Instruction Name Graphic representation ST language
MC Stcgt
MC_Stop_0 - HELRS
= 5 Execute:= ,
B iz Done Deceleration:= ,
MC Stop Forced stop —Execute Busy dJerk:= ,
—Deceleration Error Done=>» ,
—Jerk ErrarlD Busy=>» ,
Error=> ,
ErrorID=> );
(2) Related variables
VAR IN_OUT Name B s Effective range I\?alltlllael Description
Axis Axis AXIS REF SM3 - - Specified axis
Effective range | Initial Description
VAR INPUT Name Data type value
Execute Valid BOOL TRUE/FALSE | FALSE | Trigger the axis motion at rising edge
Deceleration Deceleration LREAL Positive value 0 Deceleration . sg)eed. the unit is
speed [command unit/s* ]
Jerk Jerk LREAL Positive value 0 Jerk. the unit is [command unit/s’ ]
VAR _OUTPUT Name B s Effective range I\?alltlllael Description
Done Done BOOL TRUE/FALSE | FALSE | becomes TRUE upon: completion of
execution
Busy Executing BOOL TRUE/FALSE | FALSE | becomes  TRUE - after  receiving
instruction
Error Error BOOL TRUE/FALSE | FALSE | Function block execution error
ErrorID Error code SMC ERROR - 0 Error recognition

(3) Function description

® MC Stop Sets the axis to the stop state. Therefore, the motion of the currently running function block
instance is aborted. The only exception is a running Mc_Stop instance, which will not be aborted.
Instead, the MC_Stop instance that was just started returns an error.)

® As long as the axis is in the stopped state, no other instance can perform motion on it. If the axis
reaches the speed value of zero, the Done output is set to TRUE. As long as the Execute input is
TRUE, the axis remains stop. If Execute goes to FALSE and the Done output is TRUE, the axis goes

to a standstill.
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3-1-2-4. Pasue the motion [MC Halt]

(1) Instruction overview

Slow down to stop the movement being performed by the axis, and the stopped movement can resume the
unfinished part of the execution.

Instruction Name Graphic representation ST language
MC Halt(
Rxis:= ,
MC_Halt_0 Exccute:= ,
_ 2M3. BasicMC_Halt. Deceleration:= ,
Pause the o Lais Jerk:= ,
MC Halt —{Execute Busy :
- motion —|Deceleration CommandAborted Done=>: ,
—Jerk Error Busy=> ,
=D Commandiborted=> ,
Error=> ,
ErrorID=> );
(2) Related variables
VAR IN OUT Effective Initial Description
. Name Data type
range value
Axis Axis AXIS REF SM3 - - Specified axis
Effective Initial Description
VAR INPUT Name Data type
range value
Execute Valid BOOL TRUE/FALSE| FALSE [Start execution at rising edge
i Deceleration Positive Deceleration speed. the unit is
Deceleration LREAL 0 ;
speed value [command unit/s? ]
Positive o .
Jerk Jerk LREAL 0 Jerk. the unit is [command unit/s’ ]
value
Effective Initial Description
VAR _OUTPUT Name Data type
- range value
Becomes TRUE upon completion of
Done Done BOOL TRUE/FALSE FALSE ]
execution
i TRUE when the function block
Busy Executing BOOL TRUE/FALSE| FALSE . .
execution has not finished
Instruction TRUE if the command has been
CommandAborted | | BOOL TRUE/FALSE| FALSE )
interrupted terminated by another command
Error Error BOOL TRUE/FALSE| FALSE [Function block execution error
ErrorID Error code | SMC_ERROR - 0  [Error recognition

(3) Function description

® This function block stops referencing axes in a controlled manner. If operations of other function blocks
are running at this time, the operation is aborted. The axis enters discrete motion until it reaches velocity 0.
If the Done output of MC Halt is set, the axis comes to a standstill. As long as MC Halt is active, a new
motion command can be issued to interrupt the execution of MC_Halt. Unlike MC _Stop, MC _Halt can be
interrupted.
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3-1-2-5. Axis homing [MC Home]

(1) Instruction overview

This command executes the pulse motor homing action, and the specific homing process is determined by the

homing mode designed by the bus driver.

Instruction Name Graphic representation ST language
MC Home |
MC_Home_0 ek
SM3_BasicMC._Home Execute:= ,
iz Position:= ,
MC_Home axis homing ~|Execute Done=> ,
- —Paosition CommandAborted Busy=> ,
ErroelDh Commandiborted=> ,
Error=> ,
ErrorID=> );
(2) Related variables
VAR IN OUT Name Data type Effective Initial Description
range value
Axis Axis AXIS REF SM3 - - Specified axis
Effective Initial Description
VAR _INPUT Name Data type
range value
Execute Valid BOOL TRUE/FALSE| FALSE [Execute at the rising edge
. Axis reached Represents the homing position of the
Position ) LREAL Data range 0 )
location axis
Effective Initial Description
VAR _OUTPUT Name Data type
range value
Change to TRUE upon completion of
Done Completed BOOL TRUE/FALSE| FALSE .
execution
) True when the execution of the
Busy Executing BOOL TRUE/FALSE| FALSE .
function block has not yet ended
Command is True if the command has been
CommandAborted| BOOL TRUE/FALSE| FALSE )
interrupted terminated by another command
Error Error BOOL TRUE/FALSE| FALSE [Function block execution error
ErrorID Error code | SMC_ERROR - 0 Error recognition

(3) Function

® This function block is for homing operation, and the position is the zero position of the axis.

®  The running status of this function block is in Standstill, and the state of the instruction running is homing.
Other states cannot be run.

®  Start the instruction at the rising edge of Execute.

®  Before executing the homing, it is necessary to configure the bus driver homing parameters, such as
homing mode, speed, acceleration, etc. Please refer to the driver manual. For example, DS5C1 series servo
driver user manual chapter 6.5 HM mode.

®  The general bus driver needs to set the index and sub index data as shown in the table below for returning

to zero:
Index Sub index Explanation
0x6098 00h Homing mode
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Index Sub index Explanation

0x6099 01h The speed of the process from starting to homing to finding zero point,
with a higher value to reduce the homing time

0x6099 02h The speed of the process from finding zero point to homing completed,
with lower values to improve accuracy
0x609A 00h Homing acceleration

(4) Application example

Example 1: Taking the Xinje DS5C servo as an example, the specified axis homing in homing mode 1. P5-22 is
the positive limit setting address, with a default value of 1, which corresponds to the servo terminal SI1. P5-23
is the negative limit setting address, with a default value of 2, which corresponds to the servo terminal SI2.
P5-27 sets the address for the origin, with a default value of 3, which corresponds to the servo terminal SI3.

Make the program:
Select [expert settings], select 1601 in [Expert process data] — [PDO assignment], add 6098h, 609Ah in 1601.
General Sync Manager 4k Add [ Edit X Delete
i i PDO List
Expert Process Data S size | Type
0 0 Mailbox Out Index Size Name Fl. SM
Brotr=s Data 1 0 Mailbox In 161600 13.0 1st RxPDO Mapping 2
\2 18 Outputs | | ||15#1ec1 | 5.0 2nd RxPDO Mapping 2
Startup Parameters 3 13 Inputs 16#1602 6.0 3rd RxPDO Mapping
16#1603 4.0 4th RxPDO Mapping
Log 16#1A00 13.0 1st TXPDO Mapping 3
T o 16#1A01 12.0 2nd TXPDQ Mapping
= it 16#1A02 12.0 3rd TxPDO Mapping
EtherCAT IEC Objects 16#1A03 12.0 4th TxPDO Mapping
Status
Information
PDO Assignment (16#1C12) gk Insertl 4 Edit ¥ Delete Move Up Move Down
v 16#1600 PDO Content (16#1601
:!_: ieslont Index Size  Offs Name Type
116#1602 16#609A:0 4.0 0.0 Homing acceleration UDINT
L116#1603 16#6098:0 1.0 4.0 Homing method SINT
5.0
Download
PDO Assignment PDO configuration Load PDO Info from the Device

The new added parameters can be seen in [EtherCAT I/O mapping].
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General

Expert Process Data

Process Data

Startup Parameters

Log

Find

Filter Show all » 48 Add FB for 10 Cha

Variable
"9
+ "
"

E el - I
IR R

EtherCAT I/O Mapping

+
&

EtherCAT IEC Objects

Status

¢ & & @&

Mapping  Channel Address  Type Unit  Description
Control Word QWO UINT Control Word
TargetPosition %QD1 DINT TargetPosition
Target\elocity %QD2 DINT TargetVelocity
TargetTorgue %QWe INT TargetTorque
ModeOfOperation %0QB14  SINT ModeOfOperation
Homing acceleration %QD4 UDINT Homing acceleration
Homing method %QB20  SINT Homing method
Status Word %IWO0 UINT Status Word
ActualPosition %ID1 DINT ActualPosition
Velocity actual value %ID2 DINT Velocity actual value
ActualTorque %IW6E INT ActualTorque
ModeOfOperationDisplay ~ %IB14 SINT ModeOfOperationDisplay

Read the homing speed in 6099h through SMC3 ETC ReadParameter CoE, set homing mode 1 in [Ethercat
I/O mapping], homing acceleration set to 13107200, after enabling through MC Power, set ON the function
block MC_Home, then give SI1 signal.

2% EE project* - XS Studio V1.0.0

[ |8 w8 IR cc ®2 @ @ I8 =0 =8

e H & v f RBERX MAGMASI N ATy i+ 3 | (%4 | Application [Device: PLC 5] ~ O & , u N L A
£ | 4| 8 | |1 (S %S
BE > & X | [f] EtherCAT Master_SoftMotion i) FEEs [f) INXE_DS5C_CoE Drive Rev4 0 [@) PLC_PRG x| [] Device  |ns SM Drive GenericDSP402
=5 mEF - 1| PROGRAM PLC_PRG
= (i Device (xsA330-W) i
o i 3 MC_Power_0: SM3_Basic.MC_Power;
Bl pcigg MC_Home_0: SM3_Basic.MC_Home;
= O Application SMC3_ETC ReadParameter CoE 0: SM3 Drive ETC.SMC3 _ETC ReadParameter CoE;
iy s € SMC3_ETC_ReadParameter_CoE_1l: SM3_Drive ETC.SMC3_ETC_ReadParameter_ CoE; i
@) PLc_PRG (PRG) 7| EED_VAR . 100% |8 v ]
- @ gﬁaeﬁ i
=eE B CAT Tk MC_Power_0
& pic_pre 9| 'SM3_Basic.MC_Power
& Trace |obals.SM_Drive_GenericDSP402 f _l" i Status
= [0 EtherCAT_Master_SoftMotion f"a"‘e . zg‘?““'““"nﬁsme
= - n
=-[{) xINIE_DSSC_CoE _Drive R _lbDriveStart By
HgP SM_Drive_GenericDSH Error}
(@ HIGH_SPEED_IO (iFI0) T ErrorlD
"3 SoftMotion General Axis Pool SMC3_ETC_ReadParameter_CoE_1 5
MC_Home_0 SM3_Drive_ETC SMC3_ETC_ReadParameter_CoE
SM3_BasicMC_Home xDone|
alp —{xAbort xBusy
—[Execute uilndex xError|
—{Position G 16202 usiDatalength
= dwValue
dwErmorCode
eError

< >

% % [ ross

SMC3_ETC_ReadParameter_CoE_0
SM3_Drive_ETC SMC3_ETC_ReadParameter_CoE
ixExecute xDone|
xAbort xBusy]

16501

ilnds xError,

Check the homing speed through Trace.

usiDatalength

Auis dwalue
dwErrorCode
eError

R[+[Q) [wo% R !
>
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3-1-2-6. Jog run [MC Jog]

(1) Instruction overview

This command is used to manually control the axis movement in the specified direction.

Instruction Name Graphic representation ST language
4 Jog (
Axis:= ,
JogForward:= ,
MC_Jog 0 (5] JogBackward:= ,
Hpxis Busy|— Velocity:= ,
—|JogForward CommandAborted — Looeleration:=
—|JogBackward Error— ;
MC _Jog Jog run il Eaail - Deceleration:= ,
—Acceleration Jerk:= ,
—Deceleration Bugy=>
—Jerk ¥=<
Commanddborted=> ,
Error=> ,
ErrorId=> };
(2) Related variables
Effective Initial Description
VAR IN OUT Name Data type
- range value
Axis Axis AXIS REF SM3 - - |Specified axis
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Effective Initial Description
VAR IN OUT Name Data type
- range value
If JogForward is TRUE, the axis will
. move forward with the given parameters
Forward jog . . .
JogForward BOOL TRUE/FALSE|FALSE|(Velocity, Acceleration, Deceleration,
run
and Jerk), and if JogBackward is also
TRUE, the axis will not move
If JogBackward is TRUE, the axis will
. move reverse with the given parameters
Reverse jog . . .
JogBackward BOOL TRUE/FALSE|FALSE|(Velocity, Acceleration, Deceleration,
run
and Jerk), and if JogForward is both
TRUE, the axis will not move
) 0, positive )
Velocity Target speed LREAL 0  Maximum speed [u/s]
number
Target positive
Acceleration acceleration LREAL number 0 |Acceleration value [u/s?]
speed
Target positive
Deceleration deceleration LREAL number 0  |Deceleration value [u/s?]
speed
Target jerk positive
Jerk LREAL 0  Jerk value [u/s?]
speed number
Effective | Initial Description
VAR OUTPUT Name Data type
- range value
) True when the execution of the function
Busy Executing BOOL TRUE/FALSE|FALSE
block has not yet ended
Instruction True if the command has been
CommandAborted| . BOOL TRUE/FALSE|FALSE )
interrupted terminated by another command
Error Error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID Error code | SMC_ERROR - 0  |Error indentification

(3) Function description

® Perform jog operation according to the specified Velocity (target speed).

®  When forward operation is required, set JogForward (valid for forward operation) to TRUE; When reverse
running is required, set JogBackward (valid for negative running) to TRUE.

® Setting both JogForward (positive running valid) and JogBackward (negative running valid) to TRUE will
prevent any movement from occurring. If MC Jog command speed setting exceeds the maximum jog
speed in the axis parameters, it will be executed at the maximum jog speed.
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3-1-2-7. Absolute position [MC_MoveAbsolute]

(1) Instruction overview

This command is used to move the control axis to the specified absolute position according to the set
parameters.
Instruction Name Graphic representation ST language
MC Mowvelbsolute |
Axis:= ,
Execute:= ,
Position:= ,
MC_Movelbsclute 0 = Velocity:= ,
MC_MoveAbsolute. = i
Sl nis Fval Accelerat}cn.— A
i Busy| Deceleration:= ,
absolute —Paosition Activel- dJerk:= ,
MC MoveAbsolute . —Velocity CommandAborted — Direction:= ,
- position —\Aceeleration Error— BufferMode ==
—{Deceleration ErrerlD— ¥ e I G i
ik Done=> ,
—Direction Busy=> ,
—BufferMode Active=> ,
Commandiborted=> ,
Error=> ,
ErrorID=> );
(2) Related variables
VAR IN OUT Effective | Initial Description
- Name Data type
range value
Axis Axis AXIS REF SM3 - - |Specified axis
Effective | Initial Description
VAR _INPUT Name Data type
range value
Execute Valid BOOL TRUE/FALSE|FALSE Starting execution at the rising edge
Position Position LREAL Data range 0  [Target position of motion
) 0, positive )
Velocity Target speed LREAL 0  Maximum speed [u/s]
number
Target .\
. . positive . )
Acceleration acceleration LREAL 0 |Acceleration value [u/s?]
number
speed
Target .
. . positive . )
Deceleration deceleration LREAL 0 |Deceleration value [u/s?]
number
speed
Target jerk positive
Jerk LREAL 0 |Jerk value [u/s’]
speed number
Fastest: Automatically select the
3: fastest fastest direction to move
2: current Current: Move in the current
Direction Direction |MC _DIRECTION | 1: Positive 0 |direction
0: shortest Positive: Forward run
-1: Negative Shortest: Select direction based on
the shortest path
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VAR IN OUT Effective | Initial Description
. Name Data type
range value
Negative: Reverse run
MC _BUFFER _ If the function block is Busy, only
BufferMode Buffer mode - 0 o
MODE BufferMode=Aborting is allowed
Effective | Initial Description
VAR _OUTPUT Name Data type
- range value
Done Completed BOOL TRUE/FALSE|FALSE TRUE after execution is completed
) True when the execution of the
Busy Executing BOOL TRUE/FALSE|FALSE .
function block has not yet ended
Active In control BOOL TRUE/FALSE|FALSE Change to TRUE in control
Instruction True if the command has been
CommandAborted| | BOOL TRUE/FALSE | FALSE .
interrupted terminated by another command
Error Error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID Error code SMC_ERROR - 0  |[Error indentification

(3) Function description

® This function block moves the shaft to an absolute position and uses the values of speed, deceleration,
acceleration, and jerk. If not set, the instruction will end at speed 0 after execution. (i.e. standstill

state)

® The start command start at the rising edge of Execute.
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3-1-2-8. Position overlay [MC MoveAdditive]

(1) Instruction overview

The axis is overlaid with the data specified by Distance on the original command position, which is used for

online stacking position during the motion axis control process.

Instruction Name Graphic representation ST language
MC Moveldditiwve |
Lxis:=
Execute:= ,
MC_Movesdditive_0 - o
S Basic MC_Movedeive - AN e
s B Velocity:= ,
Position —E:_r.ecute Busy[— Acceleration:= ,
MC MoveAdditive e - ommEibe - Deceleration:= ,
— overlay —Velocity Errori— S
—{Acceleration ErrorlD — Jerk:= ,
—Deceleration Done=> ,
—lerk .
Busy=> ,
Commandaborted=> ,
Error=-> ,
ErrorID=> );
(2) Related variables
VAR IN OUT Effective | Initial Description
. Name Data type
range value
Axis Axis AXIS REF SM3 - - Specified axis
Effective | Initial Description
VAR _INPUT Name Data type
- range value
Execute Valid BOOL TRUE/FALSE|FALSE Starting execution at the rising edge
Distance Position LREAL Data range 0  |This data is stacked position data
. 0, positive i
Velocity Target speed LREAL 0  Maximum speed [u/s]
number
Target .\
. . positive .
Acceleration acceleration LREAL 0  |Acceleration value [u/s?]
number
speed
Target .\
. . positive .
Deceleration deceleration LREAL 0  |Deceleration value [u/s?]
number
speed
Target jerk positive
Jerk LREAL 0 Jerk value [u/s?]
speed number
Effective | Initial Description
VAR _OUTPUT Name Data type
- range value
Done Completed BOOL TRUE/FALSE|FALSE TRUE after execution is completed
) True when the execution of the
Busy Executing BOOL TRUE/FALSE|FALSE .
function block has not yet ended
Instruction True if the command has been
CommandAborted| BOOL TRUE/FALSE|FALSE .
interrupted terminated by another command
Error Error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID Error code | SMC_ERROR - 0  |Error indentification

(3) Function description
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® This function block is a stacking position command, and the Distance data is the stacking data of the
axis;

® If the running status of this function block is Discrete Motion, the CommandAbort of other
instructions will be set ON during usage;

® In the standstill state, this instruction can run independently to achieve relative positioning
requirements;

®  Acceleration or Deceleration is zero, and the instruction operation is in an abnormal state, but the state
of the axis is Discrete Motion;

® The start command will start at the rising edge of Execute.
(4) Application example
Example 1: It can be directly used and run through "MC_MoveAdditive" after "MC_Power" is enabled.

(1) Programming: You can first set the position to 0 through "MC_SetPosition", enable it, and then set ON MC _
MoveAdditive, can be configured to run at a speed of 10 and at a position of 100.
24 iERI84 project® - XS Studio V1.0.0

X ®E WE IR C &% =E B IR =0 ¥

5] @ & |- g - Y '?,:l M "'L v _]-' ¥ Application [Device: PLC Z5§] ~ tﬁ
r £ |- {ew | 8 A M | | & & .
EE ~ & X | _DS5C_CoE Drive_Rev4 0 E;‘! POU.ACT iy =EEs @ FEEE @] Additive X & EtherCAT Task
=3 ERES - 1| PROGRAM Additive
= (@) Device (XSLH-30A32) B A AR )
- —— 3 MC Power_0: SM3 Basic.MC_Power;
Bl rci2ig MC MoveRdditive 0: SM3 Basic.MC MoveAdditive;
= £ Application 5 MC_SetPosition 0: SM3_Basic.MC SetPosition;
[ i ¢l END_VAR
&

ﬂ] ~ 2w
Ba AC
- 8 1smE
= 8 EtherCAT Task
@ Additive MC_Power_0
g SM3_BasicMC_Power
& Trace |__loConfig_Globals.SM_Drive_GenericDSP402 | £ Axis Status
= Iﬂ EtherCAT_Master_SoftMotion (EtherCA 1 I Enable bRegulatorRez!State
= LB XINJE_DSS5C_CoE_Drive_Rev4_0 ( —{bRegulatorOn bDriveSiariRez|State
) bDriveStart Busy
M@ sM_Drive_GenericDSP402 (SM Error
"2 SoftMotion General Axis Pool ErrorlD
2 Fiio
MC_MoveAdditive_0
SM3_Basic.MC_MoveAdditive
s Dane
—Execute Busy
100 Distance CommandAborted
10 Velocity Error
1000 iAcceleration ErrorlD
1000 Deceleration
1000 Jerk
MC_SetPosition_0
SM3_Basic.MC_SetPosition '—
2 hxis Done
—|Execute Busy|
—{Position Error
" 2 II]iMode ErrorlD

i =

(2) The position and speed of operation can be seen through Trace.

109



T

EhiEE
% 1 =
""" mm Additive.MC_Power_0.Axis.fActPosition
%2

mm Additive.MC_Power_0.Axis fActVelodty

T T T T T T T
4s Ss Bs Ts 8s 9s 10s 11s 12s 13s 14s 155 16s

T T
17s 18s <

Example 2: After "MC_Power" is enabled, execute "MC_MoveRelative" first, and then "MC-MoveAdditive".

(1) Write a program: "MC_MoveRelative" is executed at a speed of 5 and a target position of 100. It can be
turned on during operation or after waiting for the execution of "MC_MoveRelative" to complete. The speed set
for "MC_MoveAdditive" is 10 and the target position is 100. The execution speed after turning on is 10 and the

final position is 100. That is, the position is superimposed, and the acceleration is not superimposed, only the
velocity is reset.

£ iE#515S . project* - XS Studio V1.0.0
¥ RE YIEB I- Cc ®F mE W IR #0 &Y

BEE & o~ & REXAGASIASYN B G {# | Application [Device:PLC B8] ~OF & ) g N ([(E=="= 5 = MW=
r ~F |-o o | § 4 5w a
B > # X || DS5c_CoE_Drive Rev4 0 Erovacr (i) EEEE | £5EE D) Additive x |8 EtherCAT Task @ Trace 3 SoftMotion General £+
E2ES - 1 PROGRAM Additive
@ Device (XsLH-30A32) B 3 MR :
i el 3 MC_Power_0: SM3_Basic.MC_Power;
= 80 e g 4 MC_MoveAdditive 0: SM3_Basic.MC_Movehdditive;
= 3 Application 5 MC_SetPosition_0: SM3_Basic.MC_SetPosition;
.ﬂ EaiEs € MC_MoveRelative 0: SM3 Basic.MC MoveRelative;
@] Additive (PRG) a o
=@ RG N 100 % (& v
: =
8 acT cnl
- @ usmE =
= 2 EtherCAT Task
&) additve MC_Power_0
‘5 Trace SM3_BasicMC_Power
£ ) | Globals SM_Drive_GenencDSP402___| Sy Status
([ EthercaT master S ' (Ether ! ] Enble bRegulatorRealState
= LT_‘] XINJE_DSSC_CoE_Drive_Rev4 0| —|—| —bRegulatorOn bDriveStartReal State
HgP SM Drive_GenericDSP402 bDriveStart Busy|
"3 SoftMotion General Axis Pool
3 Ao
MC_MoveAdditive_0
SM3_Basic.MC_MoveAdditive
L= 1% is
—Execute
100 —Distance CommandAborted
0 —{Velocity
1000 i
1000 —Deceleration
000 | erk
< >

h[+Q) [100% (&)



(2) The current speed and position can be monitored through trace.

00 R — BRE
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4 _/‘/ mm Additive.MC_Power_0.Axis fActPosiion
=
4 -~ A2
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e .r"llj
-
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’____',,.,-r"’"'—"' ''''''
[ 9 — - ..._.._...--"""-'FF
10 v
& |
+
5 1
1 ¥ |
Al i ;
| Trigger the position |
2l stacking instruction |
»

3-1-2-9. Relative position [MC_MoveRelative]

(1) Instruction overview

The axis runs in relative position, which is specified by Distance.

Instruction Name Graphic representation ST language
MC MoveBRelatiwve(
Axis:= ,
Execute:= ,
D .=
MC_MoveRelstive D = THALANOES=
T -~ MG M Sl Velocity:= ,
iz Dane — Acceleration:= ,
. § S Deceleration:= ,
. Relative —Distance Activel—
MC_MoveRelative . —Welocity CommandAborted — Jerk:= ,
position —Acceleration Error— BufferMode:= ,
—Deceleration ErrorlD — Done=> ,
—{erk i
—_|BufferMode Busy=> ,
Active=> ,
Commandiborted=> ,
Error=>» ,
ErrorID=> };
(2) Related variables
VAR IN OUT Effective | Initial Description
Name Data type
range value
Axis Axis AXIS REF SM3 - - |Specified axis
Effective | Initial Description
VAR _INPUT Name Data type
range value
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VAR IN OUT Effective | Initial Description
. Name Data type
range value
) Starting execution at the rising
Execute Valid BOOL TRUE/FALSE|FALSE q
edge
) o The relative distance between the
Distance Position LREAL Data range 0 ) .
target and its current position
) 0, positive )
Velocity Target speed LREAL 0 Maximum speed [u/s]
number
Target .
. . positive .
Acceleration acceleration LREAL 0 |Acceleration value [u/s?]
number
speed
Target .\
. . positive .
Deceleration deceleration LREAL 0 |Deceleration value [u/s?]
number
speed
Target jerk positive
Jerk LREAL 0 Jerk value [u/s]
speed number
If the function block is Busy, only
BufferMode Buffer mode MC BUFFER MODE - 0 .
- - BufferMode=Aborting is allowed
Effective | Initial Description
VAR _OUTPUT Name Data type
- range value
TRUE  after execution is
Done Completed BOOL TRUE/FALSE|FALSE
completed
) True when the execution of the
Busy Executing BOOL TRUE/FALSE|FALSE .
function block has not yet ended
Active In control BOOL TRUE/FALSE|FALSE |Change to TRUE in control
Instruction True if the command has been
CommandAborted| BOOL TRUE/FALSE|FALSE .
interrupted terminated by another command
Error Error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID Error code SMC_ERROR - 0  |[Error recognition
® The running status of this function block is in Standstill, and the state of the instruction during execution is

Discrete Motion. Pay attention to the running status of this axis during instruction execution to avoid
interrupting other instructions on this axis or being interrupted by other instructions.

in Discrete Motion, and can refresh the latest Position every time.

the axis is Discrete Motion;

Trapezoidal acceleration and deceleration action

Velocity, Acceleration and Deceleration have value but Jerk is 0.
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The start command will start at the rising edge of Execute. This command is valid for repeated rising edges

Acceleration or Deceleration is zero, and the instruction operation is in an abnormal state, but the state of



\
speed
Target speed
acceleration deceleration
time
Start position Target position
® S curve acceleration and deceleration action
Velocity, Acceleration, Deceleration and Jerk have value.
A
speed
. Target speed )
acceleration deceleration
time
Start position Target position

3-1-2-10. Superimposed relative motion command [MC_ MoveSuperlmposed]

(1) Instruction overview

The speed and position data of the axis are superimposed on the running command based on the original

command speed and position.

Instruction Name Graphic representation ST language
MC MoveSuperImpoged (
Axis:= ,
Execute:= ,
Rbort:= ,
osed —|Execute Busyl— VelocityDiff:= ,
. —{Abort CommandAborted - Booeleration:= ,
MC MoveSuperlmposed relative —{Distance Error— Deceleration:= ,
. —{Velocity Diff ErrorlD
motion —Acceleration Jerk:= ,
command —Deceleration Done=> ,
—{Jerk Busy=> ,
Commandiborted=> ,
Error=-» ,
ErrorID=> );
(2) Related variables
VAR IN OUT Effective | Initial Description
Name Data type
range value
Axis Axis AXIS REF SM3 - - |Specified axis
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VAR IN OUT Effective | Initial Description
. Name Data type
range value
Execute Valid BOOL TRUE/FALSE|FALSE Starting execution at the rising edge
/Abort ongoing motion and reset all
Abort Abort BOOL TRUE/FALSE|FALSE
outputs
Distance Position LREAL Data range 0  |This data is stacked position data
. Stacking 0, positive Maximum velocity of superimposed
VelocityDiff . LREAL 0 .
velocity number motion [u/s]
Target .
. . positive )
Acceleration acceleration LREAL 0  |Acceleration value [u/s?]
number
speed
Target .\
. . positive ]
Deceleration deceleration LREAL 0  Deceleration value [u/s?]
number
speed
Target jerk positive
Jerk LREAL 0  Jerk value [u/s?]
speed number
Effective | Initial Description
VAR _OUTPUT Name Data type
- range value
Done Completed BOOL TRUE/FALSE|FALSE TRUE after execution is completed
) True when the execution of the
Busy Executing BOOL TRUE/FALSE|FALSE .
function block has not yet ended
Instruction True if the command has been
CommandAborted| BOOL TRUE/FALSE|FALSE .
interrupted terminated by another command
Error Error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID Error code | SMC_ERROR - 0  [Error recognition

(3) Function description

® This function block is for stacking position and speed commands, while VelocityDiff and Distance
represent the speed and position stacked on other commands, respectively;

(4) Application

MC_ MoveSuperlmposed can be superimposed on any other instruction;

MC_ MoveSuperlmposed can also be aborted by MC_ MoveSuperImposed,

In the StandStill state, the function block MC _MoveSuperimposed is similar to MC_ MoveRelative;
The start command will start at the rising edge of Execute.

Example 1: It can directly run through "MC_MoveSuperImposed" after "MC_Power" is enabled.

Programming: You can first set the position to 0 through "MC_SetPosition", enable it, and then conduct MC _
MoveSuperlmplied, can be configured with a running speed of 10 and a running position of 100.
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The current speed and position can be monitored through trace.
% iEfSHES. project* - XS Studio V1.0.0
Xt RE WE TR BE ®F ®F B IR S0 =H
BEE & o~ fBEX MLHAS N 9N i~ [T | | Application [Device: PLCBE] - O3 O ) g N [(EF=2¢== 5 | MW= |2

Erunl w®T Miw

BE > B % || [ pevie [@  EthercAT_Master_SoftMoton g pou o] Addtve |& EthercATTask & Trace X ns  SM _Drive_GenericDsP402 @  xmE_pssc_Cok Drive_Revd_0
B = ) wE
(73 Device R 06L1-30432) | LT EEE
- Hl ez v =z
=€) Application [iEfT] 80 /“' == Additive.MC_Power_0.Axis.fActPostion
i =eimse 1 / B 2
@ Additive (PRG) o = Additive.MC_Powier_0.Axis.fActVelodty
=-[@ rou pre) /
B acr 1 /
- ammE P P
= 338 EtherCAT Task /
Additive 1 /
a! Trace -

=9 m [EtherCAT_Master_SoftMotion (EtherCAT Master 4

= 3 (f) XINJE_DSSC_CoE_Drive_Rev4 0 (XINJE-DSS

Mg SM_Drive_GenericDSP402 (SM_Drive_G
33 softMotion General Axis Pool

<3 Fitio

<
s i ) pols

T T T
s 125 13s 14s 15 165

19s

T
205 21s 225

115




Example 2: After "MC_Power" is enabled, execute "MC_MoveRelative" first, and then
"MC_MoveSuperlmposed".

Programming: "MC_MoveRelative" is executed at a speed of 5u/s and a target position of 100u.
MC_MoveSuperlmposed can be turned on during operation or after waiting for the execution of
"MC_MoveRelative" to complete. The speed set for "MC_MoveSuperlmposed" is 10u/s and the target position
is 100u. The position after turning on is the sum of the target positions set in the two instructions.
MC_MoveSuperlmposed instruction overlays both position and speed.

2% iERES- project* - XS Studio V1.0.0
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3-1-2-11. Speed control [MC_MoveVelocity]

(1) Instruction overview

This function block moves infinitely at a specified speed.

Instruction Name Graphic representation ST language
MC MoveVelocity(
L¥xis:= ,
Execute:= ,
Velocity:= ,
ME Move el (5] Leceleration:=
SM3._Basic MC_MoveVelocily '—| !
= I InVelocityl— Deceleration:= ,
S d trol —Executs Busy— Jerk:= ,
. peed contro —Welocity Active— i g
MC_MOVGVGIOClty command —Acceleration CommandAborted — jlf:m:lcn' !
—|Deceleration Error|— BufferMode:= ,
—Jerk ErrorlD— InVelocity=> ,
—Direction Busy=>
—BufferMode C :
Active=>
Commandfborted=> ,
Error=>: ,
ErrorID=> };
(2) Related variables
VAR IN OUT Effective Initial Description
. Name Data type
range value
Axis Axis AXIS REF SM3 - - Specified axis
Effective Initial Description
VAR INPUT Name Data type
- range value
Execute Valid BOOL TRUE/FALSE| FALSE [Starting execution at the rising edge
. 0, positive )
Velocity Speed LREAL 0 Speed operation value [u/s]
value
Target 0, positive
Acceleration | acceleration LREAL value 0 Acceleration value [u/s?]
speed
Target 0, positive
Deceleration | deceleration LREAL value 0 Deceleration value [u/s?]
speed
Target jerk 0, positive
Jerk LREAL 0  Jerk value [u/s’]
speed value
Fastest: Automatically select the
fastest direction to move
3: fastest ]
Current: Move in the current
2: current . ]
L L .. direction
Direction Direction MC DIRECTION 1: Positive 0 .
- Positive: move forward
0: shortest o
. Shortest: Select direction based on
-1: Negative
the shortest path
INegative: move reverse
BufferMode | Buffer mode MC BUFFER MODE - 0 If the function block is Busy, only
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VAR IN OUT Effective Initial Description
. Name Data type
range value
BufferMode=Aborting is allowed
VAR _OUTPU Effective Initial Description
- Name Data type
T range value
Flag for . o
i ) After reaching the set speed, it is set
InVelocity | reaching the BOOL TRUE/FALSE| FALSE
to TRUE
set speed
) True when the execution of the
Busy Executing BOOL TRUE/FALSE| FALSE .
function block has not yet ended
Active In control BOOL TRUE/FALSE| FALSE (Change to TRUE in control
Command | Command is True if the command has been
BOOL TRUE/FALSE| FALSE .
Aborted aborted terminated by another command
Error Error BOOL TRUE/FALSE| FALSE |Function block execution error
ErrorID Error code SMC_ERROR - 0  [Error recognition

(3) Function description

® Change the Velocity parameter to control the speed of the drive.
® The execution of the function block must have a condition of rising edge.
® The InVelocity of the function block indicates that the operating speed of the instruction has reached

the set value.

® The Busy of the function block indicates that the current function block is currently executing.

3-1-2-12. Position profile [MC_PositionProfile]

(1) Instruction overview

Users can plan their own "time - position" data table, and the controller will complete the motion according to

the planned data.
Instruction Name Graphic representation ST language
MC PositionProfile(
Axis:= ,
M R TimePosition:= ,
2 ‘.mmon r L = E Execute:= ,
: Casic M. Foshontonie :
Position iz Daonel— ArraySize:= ,
. ATimePosition Busy— PositionScale:= ,
MC _PositionProfile profile e ot ot dffhets= ;
d —ArraySize Error— 3
comman —|PasitionScale ErrorlD— s _> !
Joffset Busy=> ,
Commandiborted=> ,
Error=> ,
ErrorID=> );
(2) Related variables
Effective Initial Description
VAR IN OUT Name Data type
range value
Axis Axis AXIS REF SM3 - - Specified axis
TimePosition Data table MC TP_REF - - User planned time location data table
Effective Initial Description
VAR INPUT Name Data type
range value
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Effective Initial Description
VAR IN OUT Name Data type
- range value
Execute Valid BOOL TRUE/FALSE| FALSE [Starting execution at the rising edge
) ) o INumber of arrays used in the running
ArraySize Dynamic array INT Positive value 0
profile
o Comprehensive o
PositionScale fact LREAL Data range 1 Overall Position Scale Factor
actor
Offset Offset LREAL Data range 0  |Position offset
Effective Initial Description
VAR _OUTPUT Name Data type
- range value
Done Completed BOOL TRUE/FALSE| FALSE [TRUE after execution is completed
) True when the execution of the
Busy Executing BOOL TRUE/FALSE| FALSE .
function block has not yet ended
Command is True if the command has been
CommandAborted BOOL TRUE/FALSE| FALSE )
aborted terminated by another command
Error Error BOOL TRUE/FALSE| FALSE [Function block execution error
ErrorID Error code SMC_ERROR - 0  [Error recognition

(3) Function description

This function block is a profile motion model for time periods and positions, running in Discrete

Motion mode according to the data set by the user in the TimePosition variable.

Discrete Motion. Other states cannot be run.

Motion.

TimePosition is MC_ TP_ REF data type;

The specific description of MC_TP_REF is as follows:

The running status of this function block is in Standstills, and the state of the instruction running is

The command starts at the rising edge of Execute, and this command runs repeatedly in Discrete

Initial o
Member Type Description
value
Number of pairs INT 0 Number of segments in the contour path
Absolute motion (TRUE) and relative motion
IsAbsolute BOOL TRUE

selection

MC_TP_ArrayARRAY[1..N] OF

SMC_TP

Array of time and location

The specific description of SMC TP is as follows;

Member Type | Initial value Description
delta_time TIME | TIME#0ms Time of position segment
position LREAL 0 Current position value

Note: When the speed corresponding to the set position data changes, relevant adjustments are made

according to the S-curve.

(4) Application

Example 1: Set the execution of three segments and set them as relative motion. The first segment runs at a
position of 10 within 1 second, the second segment runs at a position of 20 within 5 seconds, and the third
segment runs at a position of 30 within 6 seconds. The total duration of these three segments is 12 seconds, and
the total distance of execution is 60.

Write a program using the "MC Power" and "MC_PositionProfile" instructions, enable it, and then set and run
the three segments as the command MC _ PositionProfile. Set the position to 0 through the command
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MC _SetPosition before executing. In ACT (Action Properties of POU), set the time and position.
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X4 mE HWE IR Cc ®F EE B I8 =0 =
BEEI& v o b RBEX AGAS N M0 B[ [ |3 Application [Device: PICER] - B & ) w N ([z7=2:23 |=
e e B M E
BE v & X | pevice | [f] EtherCAT Master_SoftMoton ' [#] POU X |®#  SM_Drive_GenericDSP402 [  xmoE_pssc_coE €
=) GRES [~ 1|  PrOGRAM POU
2 . i 5 2z vam
(@ Deviee O(SLH AT 3 MC_Power_0: SM3_Basic.MC_Power;
= B pciBig 4 PWR_EN: BOOL:
= 5| MC PositionProfile 0: SM3_Basic.MC_PositionProfile;
€} Application
.ﬁﬁg* € TimePositions: SM3_Basic.MC_TP_REF;
= E POU (PRG) 7 MC_SetPosition_0: SM3_Basic.MC_SetPosition;
. 5| END VAR
[ acr 5 =
- @ unmeE ! “w
=& EtherCAT Task
8 rou
ﬂ Trace
= (1) EtherCAT_Master_SoftMotion (EtherCAT Ma MC_Power_0
= [ xNIE_DS5C_CoE_Drive_Rev4_0 (XINJE SM3_BasicMC_Power
” SM_Drive_GenericDSP402 (SM_Driy ‘ loConfig_Globals.SM_Drive_GenericDSP402 ; Hixis Status [~
"3 softMotion General Axis Pool 4=l - Shpddafe e
] PWREN | bRegulatorOn bDriveStariRealState -
2 Fito bDri Busy|-
Error—
ErrorlD |~
TimePositions
(ERN
MC_SetPosition_0
SM3_Basic.MC_SetPosition
S hxis Donet—
—Execute Busy—
—Position Error—
» 3 0 |{Mode ErrorlD|~
¥ i=i=ES project* - XS Studio V1.0.0
e il NE IR &SF m=E B IR s0 =&
G- ICIGGEE L S LY YRR
BE v & X (] Device | ] EtherCAT Master_SoftMotion gl PoUu  |as smD
=2 ZeES [ - TimePositions.IsAbsolute:=FALSE;
- m Device (XSLH-30A32) 2 TimePositions.Number of pairs:=3;
= i 3 TimePositions.MC TP Array[l].delta time:=T#15;
T PLC 1248 4 TimePositions.MC TP Array[l].position:=10;
= £ Application S| TimePositions.MC_TP Array[2].delta time:=T#55;
i E=me €  TimePositions.MC_TP Array[2].position:=20;
=) E] POU (PRG) 7 TimePositions.MC TP Array[3].delta_time:=T#&5;
@ ACT 8 TimePositions.MC TP Array[3].position:=30;
- & tsmE

= & EtherCAT Task
&) rou

ﬁ Trace
=[] EtherCAT_Master_SoftMotion (EtherCAT Ma
= (] xINJE_DSSC_CoE_Drive_Rev4_0 (XINJE
” SM_Drive_GenericDSP402 (SM_Driy
'3 SoftMotion General Axis Pool

-2 #ino

You can set 'Trace' to view the execution time

and location.
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3-1-2-13. Speed profile [MC_VelocityProfile]

(1) Instruction overview

Similar to MC_PositionProfile, MC_VelocityProfile plans motion by defining "time - velocity" data.

Instruction Name Graphic representation ST language
MC VelocityProfile(
Bxig:= ,
TimeVelocity:= ,
Execute:= ,
lnnis ArraySize:= ,
) Speed profile HTimeVeloci VelocityScale:= ,
MC_VelOCltyPrOﬁle P P — E:;imzocm CommandAborted :: £ i
command i ) Offseti= ,
—ArraySize :
—VelocityScale Done=> ,
—Offset Busy=> ,
Commandiborted=> ,
Error=> ,
ErrorID=> );
(2) Related variables
Effective | Initial Description
VAR IN OUT Name Data type
range value
Axis Axis AXIS REF SM3 - - Specified axis
TimePosition Data table | MC_TP_REF - - |User planned time - speed data table
Effective | Initial Description
VAR _INPUT Name Data type
range value
Execute Valid BOOL TRUE/FALSE |FALSE Starting execution at the rising edge
) Dynamic . Number of arrays used in the running
ArraySize INT Positive value| 0
array profile
VelocityScale |Speed factor LREAL Data range 1 Scale factor of speed
Offset Offset LREAL Data range 0  Speed offset
Effective | Initial Description
VAR _OUTPUT Name Data type
- range value
Done Completed BOOL TRUE/FALSE FALSE TRUE after execution is completed
) True when the execution of the function
Busy Executing BOOL TRUE/FALSE|FALSE
block has not yet ended
Command is True if the command has been
CommandAborted BOOL TRUE/FALSE FALSE .
aborted terminated by another command
Error Error BOOL TRUE/FALSE |FALSE [Function block execution error
ErrorID Error code | SMC_ERROR - 0  |[Error recognition

(3) Function description

This function block is a contour motion model for time periods and speeds, running in Continuous

Motion mode according to the data set by the user in the TimeVelocity variable.

Discrete Motion. Other states cannot be run.

Motion.
[

TimeVelocity is MC_TV_REF data type:

The detail description of MC_TP_REF is as follows:

The running status of this function block is in Standstills, and the state of the instruction running is

The command will start at the rising edge of Execute, this instruction runs repeatedly in Discrete

Member

‘ Type

| Initial

Description
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value

Number of pairs INT 0 Number of segments in the contour path

Absolute motion (TRUE) and relative motion
IsAbsolute BOOL TRUE .
selection

MC TP ArrayARRAY[1..N] OF

Array of time and location
SMC_TP

The detail description of SMC_TP is as follows:

Member Type | Initial value Description
delta_time TIME | TIME#0ms Time of position segment
position LREAL 0 Current position value

Note: The entire speed process is calculated using an S-curve acceleration and deceleration method, and the
speed of each contour segment is calculated using a superposition method; When instructions are repeatedly run,
the speed is also stacked to avoid exceeding the speed limit during instruction usage; Repeated operation must
return the state of this axis to the Standstill state.

(4) Application
Example 1: Set the execution of three segments, with absolute motion. The first segment reaches a speed of 2
after 3 seconds, the second segment reaches a speed of 2 after 4 seconds, and the third segment reaches a speed
of 2 after 5 seconds. The total duration of these three segments is 12 seconds, and the final execution speed is 2.
Make the program by using “MC_Power”, “MC_VelocityProfile”, “MC_Stop” instructions. After enabled, run

the three segments as the command setting of MC_VelocityProfile. In ACT (POU action), set the time and
speed.
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Note: when MC_VelocityProfile is Done, the speed is not 0. So you need to add STOP or other operation and
control commands later.
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3-1-2-14. Acceleration profile [MC_AccelerationProfile]

(1) Instruction overview

Simliar toMC PositionProfile instruction, MC AccelerationProfile plans motion by defining "time -
acceleration" data.

Instruction Name Graphic representation ST language
MC AccelerationProfile (
Axis:= ,
Timelcceleration:= ,
Execute:= ,
| 2 i ’ ArraySize:= ,
Acceleration | s ; Zoeel ionScale:= ,
MC_AccelerationProfile _E;maéfoe'erm” - N :EZ E:I.:itlm =
profile comand | 7] A”‘:;“Sieze seadlelod ;;;e='> e
—AccelerationScale Bus&r=;> :
—{Offset Cormandfborted=> ,
Error=> ,
ErrorID=> );
(2) Related variables
Effective | Initial Description
VAR IN OUT Name Data type
range value
Axis Axis AXIS REF SM3 - - Specified axis
TimeAcceleration| Data table MC TA REF - - Reference time/acceleration description
Effective | Initial Description
VAR _INPUT Name Data type
range value
Execute Valid BOOL TRUE/FALSE| FALSE [Starting execution at the rising edge
. ) . Number of arrays used in the running
ArraySize Dynamic array INT Positive value| 0
profile
. Comprehensive Scale factor for acceleration or
AccelerationScale LREAL Data range 1 .
factor deceleration
Offset Offset LREAL Data range 0  |Acceleration offset
Effective | Initial Description
VAR _OUTPUT Name Data type
- range value
Done Completed BOOL TRUE/FALSE|FALSE [TRUE after execution is completed
) True when the execution of the function
Busy Executing BOOL TRUE/FALSE|FALSE
block has not yet ended
Command is True if the command has been
CommandAborted BOOL TRUE/FALSE|FALSE .
aborted terminated by another command
Error Error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID Error code SMC_ERROR - 0  |Error recognition

(3) Function description

® This function block is a contour motion model for the time period and acceleration/deceleration. The
running mode is Discrete Motion, which runs according to the data set in the user's TimeAcceleration
variable.

® The running status of this function block is in Standstills, and the state of the instruction running is
Discrete Motion. Other states cannot be run.

® The command will start at the rising edge of Execute, and the repeated running speed of this
command in Discrete Motion is the superposition of the previous one, which can easily cause system
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faults.

® TimeVelocity is MC_TV_REF data type.
The specific description of MC_TP_REF is as follows:

Initial o
Member Type Description
value
Number of pairs INT 0 Number of segments in the contour path
Absolute motion (TRUE) and relative motion
IsAbsolute BOOL TRUE

selection

MC_TP_ArrayARRAY[1..N] OF

SMC_TP

Array of time and location

The specific description of SMC TP is as follows:

Member Type | Initial value Description
delta time TIME | TIME#0ms Time of position segment
position LREAL 0 Current position value

Note: The set acceleration is reflected in the change in velocity, and all acceleration changes follow the S-curve.

The acceleration data from the final result change to [starting acceleration is A, ending acceleration is B]
(A+B)/2 is reflected in the final velocity.

3-1-2-15. Read actual position [MC_ReadActualPosition]

(1) Instruction overview

Used to read the current actual position value of the axis.

Instruction Name Graphic representation ST language
MC ReadBctualPosition (
MC_ReadActuslPosition_0 Axis:z= ,
read the ol i3 DB IG ] UL OGO TN Enabkle:= i
MC_ReadActualPositi || fEreble ool
ReadActualPosition actua Bl |
position Error=> ,
ErrorID=> ,
Position=> );
(2) Related variables
VAR IN OUT Effective range | Initial Description
Name Data type
value
Axis Axis AXIS REF SM3 - - |Specified axis
Effective range | Initial Description
VAR _INPUT Name Data type
value
. Read the current position of the servo
Enable Valid BOOL TRUE/FALSE |FALSE
for the true state
Effective range | Initial Description
VAR _OUTPUT Name Data type
value
i . If the output value is valid, then it is
Valid Obtain flag BOOL TRUE/FALSE |FALSE TRUE
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: True when the execution of the
Busy Executing BOOL TRUE/FALSE |FALSE .
function block has not yet ended
Error Error BOOL TRUE/FALSE |FALSE [Function block execution error
ErrorID Error code SMC_ERROR - 0  |Error recognition
o Obtained axis IAxis position data read from
Position . LREAL Data range 0o | .
position instructions

(3) Function description

® Read the actual position command in the driver through this command, which is the Enable level enable
effect. Instructions can be used multiple times without affecting each other.

3-1-2-16. Read current torque [MC_ReadActualTorque]

(1) Instruction overview

Used to read the actual torque value of the shaft.

Instruction Name Graphic representation ST language
MC BeadictualTorque (
C_ReadActualTorque 0 Axis:= ,
: Basic. M. ReadAchual Tommue Enable:= ,
Read the e Valid=> ,
MC_ReadActualTorque current —|Enatle Busy=>
torque value ErrorlD Error=> ,
Torgue ErrorID=> ,
Torque=> §;
(2) Related variables
VAR IN OU Effective Initial Description
- Name Data type
T range value
Axis Axis AXIS REF SM3 - - Specified axis
Effective Initial Description
VAR _INPUT| Name Data type
- range value
. Must be set to TRUE to activate the
Enable Valid BOOL TRUE/FALSE| FALSE . .
processing of the function block
VAR _OUTP Effective Initial Description
= Name Data type
UT range value
Valid Obtain flag BOOL TRUE/FALSE| FALSE [[f the output value is valid, then it is TRUE
) True when the execution of the function
Busy Executing BOOL TRUE/FALSE| FALSE
block has not yet ended
Error Error BOOL TRUE/FALSE| FALSE [Function block execution error
ErrorID Error code | SMC_ERROR - 0 Error recognition
Current
The current torque data read by the
Torque |torque value LREAL Data range 0
. command
obtained

(3) Function description

® Reads the current torque value instruction in the driver through MC ReadActualTorque, which is the
enable effect of the Enable level. Instructions can be used multiple times without affecting each other.
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3-1-2-17. Read the current speed [MC ReadActualVelocity]

(1) Instruction overview

Used to read the actual speed value of the axis.

Instruction Name Graphic representation ST language
MC BeadBctualVelocity(
MC_ReadActualVelocity_0 e
d th Basic. MC. BeadAchmlVeloc Enable:= ,
Read the | ens Valid=> ,
MC_ReadActualVelocity | current et Busy=> ,
speed Error=> ,
ErroriD=> ,
Velocity=> );
(2) Related variables
VAR IN OU Effective | Initial Description
- Name Data type
T range value
Axis Axis AXIS REF SM3 - - |Specified axis
Effective | Initial Description
VAR _INPUT Name Data type
- range value
) Must be set to TRUE to activate the
Enable Valid BOOL TRUE/FALSE|FALSE . .
processing of the function block
VAR _OUTP Effective | Initial Description
- Name Data type
UT range value
) ) If the output value is valid, then it is
Valid Obtain flag BOOL TRUE/FALSE|FALSE
TRUE
) True when the execution of the
Busy Executing BOOL TRUE/FALSE|FALSE .
function block has not yet ended
Error Error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID Error code SMC_ERROR - 0  |[Error recognition
. Current speed value The current speed data read by the
Velocity i LREAL Data range 0 | )
obtained instruction

(3) Function description

® Reads the current speed value instruction in the driver through MC ReadActualVelocity, which is the
effect of the Enable level. Instructions can be used multiple times without affecting each other.
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3-1-2-18. Read axis error status [MC_ReadAxisError]

(1) Instruction overview

Read the axis error.

Instruction Name Graphic representation ST language
MC BeadRxisError(
MC_ReadfxisError_0 52 hxis:= ,
SM3. Basic. MC_ Readfwosbmom s Enable:= ,
s Valid|- Valides |
SMC_AxisReadSettingsu| Read the axis T Ei’: Busy=> ,
Error=> ,
alVelocity error status ErrorlD |- E:iz ;I:_.>
AxisError— S b
AxisErrorlDi— Ax:!.sErru:r=.> _"
SwEndSwitchActive [ SEInRrrarllie o
SWEndSwitchlictive=> )
(2) Related variables
Effective range | Initial Description
VAR IN OUT Name Data type
value
Axis Axis AXIS REF SM3 - - Specified axis
Effective range | Initial Description
VAR INPUT Name Data type
value
Must be set to TRUE to activate
Enable Valid BOOL TRUE /FALSE | FALSE |the processing of the function
block
Effective range | Initial Description
VAR _OUTPUT Name Data type
value
. . If the output value is valid, then
Valid Obtain flag BOOL TRUE/FALSE | FALSE | .
it is TRUE
) True when the execution of the
Busy Executing BOOL TRUE/FALSE | FALSE .
function block has not yet ended
Error Error BOOL TRUE/FALSE | FALSE |Function block execution error
ErrorID Error code | SMC _ERROR - 0 Error recognition
. Axis error .
AxisError 1 BOOL TRUE/FALSE | FALSE |Axis error flag
ag
) Axis error Positive value, .
AxisErrorID d DWORD 0 0 Read axis error code
code
) ) o If the soft limit is exceeded, it is
SWEndSwitchActive| Soft limit BOOL TRUE/FALSE | FALSE TRUE

(3) Function description

® Reads the error code in the driver through MC ReadAxisError, and the instruction is Enable level effect.
Instructions can be used multiple times without affecting each other.
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3-1-2-19. Read the axis bit parameter [MC ReadBoolParameter]

(1) Instruction overview

Read the value of the specified BOOL type variable.

Instruction Name Graphic representation ST language
MC ReadBoolParameter |
Axis:= ,
MC_ReadBoolParameter_0 Enable:= ,
Read the axis bi olnie i Parameterfurber:= ,
ead the axis bit S
MC_ReadBoolParameter 1T =
parameters —ParameterNumber Busy=> ,
Error=> ,
ErrorlD=> ,
Value=> };
(2) Related variables
Effective | Initial Description
VAR IN OUT Name Data type
- range value
Axis Axis |AXIS REF SM3 - - Specified axis
Effective | Initial Description
VAR _INPUT Name Data type
- range value
) Must be set to TRUE to activate the
Enable 'Valid BOOL TRUE/FALSE FALSE ) i
processing of the function block
IAXis .\
Positive value,
ParameterNumber parameter DINT 0 0  |Parameter number
number
Effective | Initial Description
VAR _OUTPUT Name Data type
range value
. ) If the output value is valid, then it is
Valid Obtain flag BOOL TRUE/FALSE FALSE
TRUE
) True when the execution of the function
Busy Executing BOOL TRUE/FALSE FALSE
block has not yet ended
Error Error BOOL TRUE/FALSE FALSE [Function block execution error
ErrorID Error code SMC _ERROR - 0  [Error recognition
Parameter
Value i BOOL TRUE/FALSE FALSE Read the value of the parameter
value

(3) Function description

® Reads the bit data status in the driver through MC _ReadBoolParam, and the instruction is Enable level
effect. Instructions can be used multiple times without affecting each other.
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3-1-2-20. Read the axis parameter [MC_ReadParameter]

(1) Instruction overview

Used to read the specified parameter value.

Instruction Name Graphic representation ST language
MC ReadParameter(
MC_ReadParameter_0 Rxis:i= ,
: Basic. MC._ReadParametes Enable:= ,
Read th ) Hhudis Parameterlumber:= ,
ea € axis —{Enable a3 g
MC_ReadParameter Valid=> ,
— parameter — ParameterNumber Brsyas
Error=> ,
ErrorID=> ,
Value=> );
(2) Related variables
Effective | Initial Description
VAR IN OUT Name Data type
- range value
Axis Axis |AXIS REF SM3 - - Specified axis
Effective | Initial Description
VAR INPUT Name Data type
- range value
) Must be set to TRUE to activate the
Enable Valid BOOL TRUE/FALSE FALSE i i
processing of the function block
Axis .\
Positive value,
ParameterNumber parameter [DINT 0 0  |[Parameter number
number
Effective | Initial Description
VAR _OUTPUT Name Data type
range value
) ) If the output value is valid, then it is
Valid Obtain flagBOOL TRUE/FALSE FALSE
TRUE
. True when the execution of the function
Busy Executing BOOL TRUE/FALSE FALSE
block has not yet ended
Error Error BOOL TRUE/FALSE FALSE [Function block execution error
ErrorID Error code SMC_ERROR - 0  [Error recognition
Parameter
Value I LREAL Data range 0  [Read the value of the parameter
value

(3) Function description

® Reads the bit data status in the driver through MC ReadParam, and the instruction is Enable level effect.
Instructions can be used multiple times without affecting each other.
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3-1-2-21. Read axis instruction position [SMC_ReadSetPosition]

(1) Instruction overview

This function block can be used to read the current set position of the drive.

Instruction Name Graphic representation ST language
SMC_ReadSetPosition_0 . s gl on )
TR ] e i Axis:= ,
Read aXiS ‘iﬁws i "a'li|ld Enakble:= ,
SMC_ReadSetPosition command —|Enable Busy| VAl
. Error| Busy=> ,
position ErrorlD Error=> ,
Position ErrorID=> ,
Poaition=> }:
(2) Related variables
Effective Initial Description
VAR IN OUT| Name Data type
- range value
Axis Axis |AXIS REF SM3 - - Specified axis
Effective Initial Description
VAR _INPUT Name Data type
- range value
. Must be set to TRUE to activate the
Enable 'Valid BOOL TRUE/FALSE FALSE i )
processing of the function block
VAR OUTPU Effective Initial Description
- Name Data type
T range value
Valid Obtain flag BOOL TRUE/FALSEFALSE [If the output value is valid, then it is TRUE
) True when the execution of the function
Busy Executing BOOL TRUE/FALSE FALSE
block has not yet ended
Error Error BOOL TRUE/FALSE FALSE [Function block execution error
ErrorID Error code SMC _ERROR - 0 Error recognition
Position Position | LREAL Data range 0 Set position value

(3) Function description

® Enable is true, valid if there are no errors, and Busy output is TURE.
® The output value of Position is the value of Axis.fSetPosition.

before FALSE.
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3-1-2-22. Read function block error [SMC_ReadFBError]

(1) Instruction overview

Read error messages of the axis function block.

Instruction Name Graphic representation ST language
SMC ReadFBError(
Axisg:= ,
v bEnabkle:= ,
s bvalid— bValid=> ,
Read function —|bEnable bBusy — bBusy=> ,
SMC_ReadFBError bFEError — bFBError=> ,
block error nFEErrorlD — nFBErrorID=> ,
pbyErrorinstance — pbyErrorInstance=> ,
strErrc.T:rInstance— strErrorInstance=> ,
timeStamp |- tTimeStamp=> ) ;
(2) Related variables
VAR IN OUT Effective Initial Description
. Name Data type
range value
Axis Axis |AXIS REF SM3 - - Specified axis
Effective Initial Description
VAR _INPUT Name Data type
range value
. Must be set to TRUE to activate the
bEnable Valid BOOL TRUE/FALSE FALSE ) )
processing of the function block
Effective Initial Description
VAR _OUTPUT Name Data type
range value
. . If the output value is valid, then it is
bValid Obtain flag BOOL TRUE/FALSE FALSE
TRUE
: True when the execution of the
bBusy Executing BOOL TRUE/FALSE FALSE .
function block has not yet ended
bFBError Error BOOL TRUE/FALSE FALSE  |[Function block execution error
nFBErrorID Error code SMC_ERROR - 0 Error recognition
Error Pointer pointing to error reporting
pbyErrorlnstance| | POINTER TO BYTE - - .
pointer function block
Error
strErrorInstance ] STRING - - -
pointer
) ) The timestamp at which the error
tTimeStamp Time stampTIME - 0
occurred

(3) Function description

® Enable is true, valid if there are no errors, and Busy output is TURE.
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3-1-2-23. Set axis bit parameter [MC_WriteBoolParameter]

(1) Instruction overview

Write parameter values of type BOOL.

Instruction Name Graphic representation ST language
MC WriteBoolParameter |
Axis:= ,
MC_‘wiriteBoclParameter_0 Execute:= ,
. Set the axis bit |S&ds ﬁaramererm}m}er:: §
MC_WriteBoolParameter —|Execute Busy Valus:i= ,
parameter —Parameterhlumber Error| Done=> ,
—Value ErrorlD Busy=> ,
Error=> ,
ErrorlD=> };
(2) Related variables
VAR IN OUT Effective | Initial Description
. Name Data type
range value
Axis Axis |AXIS REF SM3 - - Specified axis
Effective | Initial Description
VAR _INPUT Name Data type
- range value
. The rising edge of the input value will
Execute Valid BOOL TRUE/FALSE [FALSE | . ) )
initiate the execution of the function block
Parameter Positive
ParameterNumber DINT Parameter ID
number number, 0
Parameter
Value BOOL TRUE/FALSE FALSE -
value
Effective | Initial Description
VAR OUTPUT Name Data type
range value
True if the parameter value has been
Done Completed BOOL TRUE/FALSE FALSE .
successfully written
) True when the execution of the function
Busy Executing BOOL TRUE/FALSE FALSE
block has not yet ended
Error Error BOOL TRUE/FALSE FALSE [Function block execution error
ErrorID Error code SMC_ERROR - 0 Error recognition

(3) Function description

Sets the bit parameter of the axis through MC_ WriteBoolParameter, and the instruction is triggered at the

rising edge of Execute. Instructions can be used multiple times without affecting each other.
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3-1-2-24. Set the axis parameter [MC_WriteParameter|

(1) Instruction overview

Write the specified parameter value.

Instruction

Name

Graphic representation

ST language

MC WriteParameter(

; fxis:= ,
C_winteParameter 0
; 15 MC_ntePammete s
MC_ WriteP t Set the axis | Sixis Parameterliumber:= ,
riteParameter - Values:= ,
- parameter el = ui.
—ParameterMumber Done=> ,
—{Value Buay=> ,
Error=> ,
ErrorID=> };
(2) Related variables
VAR IN OUT Effective range | Initial Description
- T Name Data type
value
Axis Axis |AXIS REF SM3 - - |Specified axis
Effective range | Initial Description
VAR INPUT Name Data type
value
. The rising edge of the input value will
Execute 'Valid BOOL TRUE/FALSE FALSE | . ) )
initiate the execution of the function block
Parameter .
ParameterNumber DINT Positive value, 0 0 Parameter 1D
number
Parameter .
Value i LREAL Data range - |Write the value that needs to be set
value
Effective range | Initial Description
VAR OUTPUT Name Data type
value
True if the parameter value has been
Done Completed BOOL TRUE/FALSE FALSE i
successfully written
) True when the execution of the function
Busy Executing BOOL TRUE/FALSE FALSE
block has not yet ended
Error Error BOOL TRUE/FALSE FALSE [Function block execution error
ErrorID Error code SMC_ERROR - 0 Error recognition

(3) Function description

Set the axis parameter through MC _WriteParameter, the instruction is triggered at the rising edge of

Execute. Instructions can be used multiple times without affecting each other.
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3-1-2-25. Clear the error [SMC_ClearFBError]

(1) Instruction overview

Clear the historical error information of the function block.

Instruction Name Graphic representation ST language
SMC_ClearFBError | Clear error —pDri~ i Brgl— SMC ClearFBError (pDrive:= )
(2) Related variables
VAR _INPUT Effective range | Initial Description
- Name Data type
value
. Axis POINTR TO ) )
pDrive . - - Mapping to the axis
pointer | AXIS REF SM3
Effective range | Initial Description
VAR _OUTPUT Name Data type
value
SMC_ClearFBError | Valid BOOL TRUE/FALSE | FALSE | Clear error is true

(3) Function description

® When an error occurs on the axis, after calling the reset function block to reset the axis, it is necessary to
call the function block to clear the historical error status of the axis. The rising edge of Execute will trigger
the execution of this instruction.

3-1-2-26. Read the error [SMC_ErrorString]

(1) Instruction overview

Read the error description information corresponding to the error code.

Instruction Name Graphic representation ST language
s SMC ErrorString |
) Readthe A SO N SO R : Ferarilies
SM3_Error.SMC_ErrorString —ErrarlD SMC_ErrorString e
- - error —Language Language:= )
(2) Related variables
VAR INPUT Effective | Initial value | Description
Name Data type
range
ErrorID Error code | SMC_ERROR - - Error recognition
Language Language - - - Required language
Effective | Initial value | Description
VAR OUTPUT Name Data type
range
SMC_ErrorString | Error STRING(100) - - Error description information
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3-1-2-27. Recall driver/axis [SMC3_ReinitDrive]

(1) Instruction overview

This function block calls the driver/axis again. This means that the startup phase runs again and the application
cannot control the driver until the function block is set to bDone:=TRUE.

Instruction Name Graphic representation ST language
i e SMC3 ReinitDrive (
SMC3_ReinitDrive_0 R ne
R 11 2 Smﬁﬁﬁ%iﬁm bExecute:=
. eca 2 Axis bDone — bVirtual:= ,
SMC3_ReinitDrive driver/axis | —bExecute BBl g
—bVirtual bError— bBusy=> ,
nErrorlD — bError=> ,
nErrorID=> );
(2) Related variables
VAR IN OUT Name Data type Effective range | Initial value Description
Axis Axis  |AXIS REF SM3 - - Specified axis
VAR INPUT Name Data type Effective range | Initial value Description
The rising edge of the input
) value  will initiate the
bExecute Valid BOOL TRUE/FALSE FALSE ) )
execution of the function
block
Input determines whether an
bVirtual Language | BOOL TRUE/FALSE FALSE axis actually exists or is
simulated
VAR _OUTP Effective range | Initial value Description
= Name Data type
uT
TRUE after execution is
bDone Completed | BOOL TRUE/FALSE FALSE
completed
True when the execution of the
bBusy Executing | BOOL TRUE/FALSE FALSE function block has not yet
ended
bError Error BOOL TRUE/FALSE FALSE Function block execution error
nErrorID Error code | SMC ERROR | - 0 Error recognition

(3) Function description

® Used to reset the drive and reconnect with the controller.

® Input bvirtual to determine whether an axis truly exists or is simulated. If the input bVirtual is set to
TRUE, the axis is set to virtual mode. Then, it will be replaced by simulations similar to virtual drive
devices. This has no impact on the fieldbus device, it will continue to operate as usual, but will not
receive messages from or send messages to the actual device.
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3-1-2-28. Set the axis COE parameter [SMC3 ETC_WriteParameter CoE]

(1) Instruction overview

Instruction Name Graphic representation ST language
SMC3_ETC_WriteParameter_ CoE (
SMC3_ETC_WriteParameter_CoE_0 — ¥Exscute:= ,
SMC3_ETC_ WriteParemeter Cok. ' —| il
St the axis| Tapo il s oI i=,
SMC3 ETC_WriteParameter Wi - usiDatalengthi= ,
- B ~|COE —uilndex xError— dwValue:= ,
CoE —usiSublndex dwErrorCode — Axis:=SM Drive_GenericDSP402 ,
[parameter —usiDatalength eError—
—dwValue
Hxis
(2) Related variables
VAR IN OUT Effective range | Initial Description
Name Data type
value
. . Specified axis
Axis Axis IAXIS REF _SM3 - -
VAR _INPUT Effective Initial Description
- Name Data type
range value
The rising edge of the input
) value  will initiate the
xExecute Valid BOOL TRUE/FALSE | FALSE ) )
execution of the function
block
Terminate an ongoing write
XAbort Abort BOOL TRUE/FALSE | FALSE
request
uilndex Object index UINT - - Object index, eg. 16#6060
. Object . .
usiSublnde . USINT - - Object subindex, eg. 0
subindex
) Write in data The length of data written in
usiDatal.ength USINT - -
length bytes (1-4)
dwValue Write value DWORD - - Write in value DWORD
VAR OUTPU Effective Initial Description
- Name Data type
T range value
TRUE after execution is
bDone Completed BOOL TRUE/FALSE | FALSE
completed
True when the execution of the
bBusy Executing BOOL TRUE/FALSE | FALSE | function block has not yet
ended
bError Error BOOL TRUE/FALSE | FALSE | Function block execution error
nErrorID Error code SMC _ERROR | - 0 Error recognition
(3) Application
Modify the value of 607D:

VAR

SMC3 _ETC_WriteParameter CoE 0:
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SMC3_ETC_WriteParameter CoE 1: SMC3 ETC_ WriteParameter CoE;
WRITE: BOOL;
SMC3 ReinitDrive: SMC3 ReinitDrive;

END_ VAR

SMC3_ETC_WriteParameter CoE_0(
xExecute: = WRITE, //trigger at the rising edge
xAbort: =,
uilndex: =16#607D , //object index such as 16#6060
usiSublndex: =1 , //object subindex such as 0
usiDatal ength: =4 , // the length of data written in bytes (1-4)
dwValue: = 16#8000, //write in value DWORD, can customize DWORD variables
Axis: =SM_Drive GenericDSP402 , // SoftMotion axis
xDone=>,
xBusy=>,
xError=>,
dwErrorCode=>,
eError=>);
SMC3_ETC_WriteParameter CoE_1(
xExecute: = WRITE,
xAbort: =,
uilndex: =16#607D ,
usiSublndex: =2 ,
usiDatal ength: =4 ,
dwValue: = 16#8000,
Axis: =SM_Drive GenericDSP402 ,
xDone=>,
xBusy=>,
xError=>,
dwErrorCode=>,

eError=>);
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3-1-2-29. Probe [MC_TouchProbe]

(1) Instruction overview

This function block is used to record the position of the axis when a triggering event occurs.

Instruction Name Graphic representation ST language
MC TouchProbe (
Lxis:= ,
TriggerInput:= ,
Execute:= ,
WindowOnly:= ,
Hhxis FirstPosition:= ,
Enable HTriggerinput Busy— LastPosition:= ,
MC_TouchProbe probe e i s
—{WwindowOnly ErrorlD - 3
—FirstPosition RecordedPosition |- Busy=> ,
—|LastPaosition CommandAborted - Error=> ,
ErrorID=> ,
BecordedPosition=> ,
Commandiborted=> );
(2) Related variables
VAR IN OUT Name i 57 Effective range | Initial Description
value
Axis Axis  |AXIS REF SM3 - - Specified axis
Truggerlnput Erilggnieir TRIIGGER _REF - - Reference trigger signal source
VAR_INPUT Name 1Sk 75 Effective range Iélali[lllael Description
The rising edge of the input value will
Execute Valid BOOL TRUE/FALSE | FALSE (initiate the execution of the function
block
WindowOnly | 11gger BOOL TRUE/FALSE | FALSE
window
FirstPosition Parameter LREAL ) 0 The starting - position for receiving
value triggering events
LastPosition Parameter LREAL i 0 The ﬁnal location to receive the
value triggering event
VAR_OUTPUT Name st (s Effective range Iélali[:;l Description
Done Completed ~ BOOL TRUE/FALSE | FALSE [[1u¢ if the parameter value has been
successfully written
. True when the execution of the
Busy Executing BOOL TRUE/FALSE | FALSE function block has not yet ended
Error Error BOOL TRUE/FALSE | FALSE [Function block execution error
ErrorlD Error code] SMC ERROR - 0 [Error recognition
Trigger
RecordedPosition | record LREAL - 0  Current position when triggered
location
I[nstruction, The current instruction has been
CommandAborted interrupted BOOL TRUE/FALSE | FALSE interrupted and set to TRUE

(3) Function description

function block MC_TouchProbe.

the controller.
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Record the current position of the running axis when the TruggerInput signal is triggered through the

When the driver is locked: the driver will collect the locking signal at the recording position and wait until



(4) Application
Example 1: Taking Xinje DS5C servo as an example, to achieve locking position function of probe 1 at the
rising edge.

Programming:
(1) Check 'Enable Expert Settings', select 1601 and 1A01 in PDO Allocation in Expert Process Data, add 60B8h
in 1601, and 60BAh and 60B9h in 1a01.

RS gk i L R X BER
&M ] PDO List
0 0 gEw 5| b 1 wE  SM
1 [1} 1621600 13.0 1st RxPDO Mapping 2
2 15 W output |E16=1501 2.0 2nd RxPDO Mapping 2] I
1 = .
1621603 4.0 4th RxPDO Mapping
1621400 13.0 15t TxPDO Mapping 3
161401 6.0 2nd TxFDO Mapping 3
16=1A02 12.0 3rd TWPDO Mapping
1651A03 12.0 4th TxPDO Mapping
Insert
PDOSER (1651C12): +iix 2 mE X wbs o LB o T8
v 1621600 1 (16=1601):
=3 *oh %0 B m
[ 116#1602 1656088:00 20 0.0 Touch Probe Function UINT |
] 16=1603 2.0
B ERSE &5 AR X R
SM dorh BT PDO List ]
0 0 dFEHEI =35 i BB HE  SM
1 0 HEESILN 16=1600 13.0 1st RxPDO Mapping z
2 15 & 1621601 20 2nd RxPDO Mapping 2
1621602 6.0 3rd RPDO Mapping
1621603 4.0 4th RxPDO Mapping

161400 13.0 1st TwPDO Mapping 3

POOPEI(161CI3): AR X EIE o L5 e TB

| 1621400 ¥ & (1621A01):
=3 Ko XA B i)
] 16714 16=608A:00 40 0.0 Touch Probe Posl Pos Value DINT '
] 16#1403 1626089:00 2.0 4.0 Touch Probe Status UINT
6.0

(2) You can see the newly added parameters in "Ethercatl/O Mapping".
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BA =H g ETFE » dp SIOEEEIFR... ~ E3ISH
EFEE =B e EE etk ¥R By R
+- "¢ Control Word %QWO UINT Control Word
IR v "y TargetPosition %QD1 DINT TargetPosition
) + " TargetVelocity %QD2 DINT TargetVelodity
REnE +- "y TargetTorque %QWE INT TargetTorque
A= +-"$ ModeOfOperation %0B14 SINT ModeOfOperation
[ + "$ Touch Probe Function %QWB UINT Touch Probe Function
EtherCATI/ORRAH t E Status Word %IW0 UINT Status Word
+ 4 ActualPosition %ID1 DINT ActualPosition
EtherCATIECHH R v velogity actual value o%%ID2 DINT Velodity actual value
fhas to ActualTorque %IWE INT ActualTorque
9 ModeOfOperationDisplay %IB14 SINT ModeOfOperationDisplay
=] B4 Touch Probe Pos1PosValue  %ID4 DINT Touch Probe Pos1 Pos Value
o Touch Probe Status %IW 10 UINT Touch Probe Status

(3) Set bFastLatching to true, blnput to false, and iTriggerNumber to 0 in the input pin TriggerInput of the
function block "MC TouchProbe". After the function block is turned on, it will open the rising edge of
probe 1. After conduction, it can be seen that the value in 60B8h is 17, which is the rising edge of probe 1.

2% F%tproject - XS Studio V1.0.0
X RE WE IR COC &F X B IR 30 =

jﬂ & v oo 4 B @XMk ﬂA; L B B | 3 j' %% | Application [Device: PLC iB58] 'm B ) aRN|(E=2=+=3 | K| =2
r-E | x| 8 4 M Y % |7

BE ¥ 8 X|| [ Device '[g] POU x[[fJ EtherCAT Master SoftMoton [ HIGH SPEFD IO [fj XINXE DSSC_CoF Drive Rev40
= - 1|  PROGRAM FOU

= [ Device (xsA330-W)
=20 pciBig

=] 2 VAR
3 MC_Power_0: SM3_Basic.MC_Power;
4 MC MoveVelocity 0: SM3_Basic.MC MoveVelocity:

=} Application 5 MC_TouchProbe_0: SM3_Basic.MC_TouchProbe;
.n EEBE € TriggerInput: 5M3_Basic.TRIGGER REF;
3 Pou FRG) : END_ VAR
- @ aEmE i
=& EtherCAT Task
MC_Power_0
POU -} 2}
a SM3_Basic MC_Power
& Trace [ IeConfig_Globals.SM_Drive_GenericDSP&02 o | Axis Status |-
£ E‘I EtherCAT_Master_SoftMotion (EtherCAT Master SoftMot| Enable bRegulatorReal State —
= [{ x1NE_DS5C_CoE _Drive_Rev4_0 (XINJE-DS5C Ether & m‘“o" bD"VMw%if =
o} tart I
Mg SM_Drive_GenericDSP402 (SM_Drive_GenericD E";_
[ HiGH_sPeED 1O (iI0) ErrorlD-
3 SoftMotion General Axis Pool
MC_MoveVelocity 0
SM3_Basic.MC_MoveVelocity
s InVelocity|—
—|Execute Busy—
5 Velocity Active—
100 T i C Aborted —
t Decelerati Error—
erk ErroriD|-
—{Direction
{BufferMode
MC_TouchProbe_0
SM3_Basic. MC_TouchProbe
L=, [ Dﬂ'ﬂ -
Triggerinput ATriggerinput Busy
—Execute Error—
—vfindowOnly ErrorlD|-
—FirstPesition RecordedPosition -
—{LastPosition Ci Aborted [—

(4) Can be found in 'Trace' that after MC_TouchProbe command done, it will immediately latch the current
position.
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3-1-3. Single axis function application

Example 1: To achieve axis 0 movement in two segments to reach the designated position of 0 Pluse, the first

segment operates at a speed of 10 Pluse/S and an acceleration of 100 Pluse/S? for relative motion. Then, relative

to the starting position, a further 100 Pluse is run. After reaching the relative position of the target, an absolute

motion is run at a speed of 15 Pluse/S and an acceleration of 100 Pluse/S? for absolute motion. The motion

reaches the target position of 0 Pluse. During the movement process, the real-time position can be read, and the

movement can also be stopped. If an error occurs, the axis can also be reset.

PROGRAM POU
VAR
[/ REEFTE K define the function block

. Power_0: S5M3 Basic.MC_Power;
MC MoveRelative 0: SM3 Basic.MC MoveRelative;
MC MoveAbsolute_0: 5M3_Basic.MC Movelbsolute;
MC Stop 0: SM3_Basic.MC Stop:
MC Reset_0: 5M3_Basic.MC Reset;

MC ReadActualPosition_0: SM3 Basic.MC _ReadActualPosition;

PWR_EN: BOOL;//{Z#£5 ecnable
ST_EN: BOOL; //#&if stop
res EN: BOOL;//%E {7 reset

ReadP en: BOOL;//SL57 {77 & £ 57 read real-time position

ACP: LREAL;//@EECF7{i7 & read position

END VAR
MC_Power O
5M3 Basic.MC_Power
| loConfig_Globals. 5M_Drive_GenericDSP4IR s Status
PWR_EN Enzble bR eguiztorResiSt=
true [ bReguistorCn bDriveStanResiSat
bDriveStan
ErrcrlD
MC_MoveRelstive 0 = MC_MoveAbsolute 0 T
SM3_Basic MC_MoveRelative ' —| 5M3_Basic.MC_Movedbsohte —|
= fis Dars s Dane
REL ENM Execute Busy[— Execute Busy|
100 Distance Active— @ |——Position Activel
i0 Velocity CommandAboned— 13 Velocity CommandAboned
100 Acceleration Emor[— 100 Acceleration Error
100 Deceleration EmorlD— 100 IDecelerstion ErrorlD
100 Jerk 100 ek
—|BufferMode —{Direction
—EufferMode
MC_Stop O
SM3._Basic MC_Stop
JPocis Done|
ST_EN Executs Busy|
100 D eceleration Erroq res5_EN
100 Herk ErrorD
MC_ResdActusiPosition 0 (=]
SM3 Basic.MC_ReadActalPosition '—|
= fis Valid-
Error—
ErreriDi—
Paﬁﬂbr.—,wa
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3-2. Axis group function

3-2-1. Axis group instruction

Instruction

Function

MC AddAxisToGroup

add the axis to the axis group

MC_RemoveAxisFromGroup

remove the axis from the axis group

MC_ UngroupAllAxes

delete all the axes in the axis group

MC_GroupEnable

enable the axis group

MC GroupDisable

disable the axis group

MC GroupReset

reset the axis group

MC_GroupSetPosition

set the axis group position

MC_SetCoordinateTransform

coordinate transformation

MC_SetDynCoordTransform

connect two axis groups

MC_GroupContinue

axis group continue

MC GroupHalt

axis group halt

MC_ Grouplnterrupt

axis group interrupt

MC_GroupStop

axis group stop

MC_GroupSetOverride

change speed, acceleration, or active and controlled actions

MC_SetKinTransform

kinematic coordinate system conversion

MC_ MoveCircularAbsolute

circular move to absolute position

MC MoveCircularRelative

circular move to relative position

MC MoveDirectAbsolute

move to absolute position

MC MoveDirectRelative

move to relative position

MC _ MoveLinearAbsolute

linear move to absolute position

MC_MoveLinearRelative

linear move to relative position

MC_GroupReadActualPosition

read actual position

MC_GroupReadActual Velocity

read actual speed

MC_GroupReadConfiguration

read parameters

MC GroupReadError

read error

MC_GroupReadStatus

read status

SMC_StartupAxisGroup

startup the axis group

SMC_GroupPower

power on the axis group

SMC_GrouplnterruptAt

break assignment

SMC_GroupEnableResumeAfterError

Resume motion after axis error

SMC_GroupJog

axis group jog run

SMC_GroupWait

axis group wait
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3-2-2. Axis group instructions

3-2-2-1. Add axis to axis group [MC AddAxisToGroup]

(1) Instruction overview

Add an axis to the axis group using command mode.

Instruction

Name

Graphical representation

ST language

MC RddixisToGroup (

. BxisGroup:= ,
I f'ﬂu.lsTorop_D Luxis:= ,
_ Add axis to axis | FwisGroup Execute:= ,
MC_AddAxisToGroup Hhacis Done=> ,
group —Execute f
Buay=>» ,
Error=> ,
ErrorID=> );
(2) Related variables
VAR IN OU Effective Initial o
- Name Data type Description
T range value
AxisGroup |axis group/ AXIS GROUP_REF SM3 - - specified axis group
Axis axis AXIS REF SM3 - - [specified axis
Effective Initial o
VAR _INPUT| Name Data type Description
range value
The rising edge of the input value will
Execute valid BOOL TRUE/FALSE|FALSE |initiate the execution of the function
block
VAR OUTP Effective Initial L
= Name Data type Description
UT range value
TRUE when instruction execution is
Done completed BOOL TRUE/FALSE|FALSE
completed
) True when the execution of the
Busy executing BOOL TRUE/FALSE|FALSE .
function block has not yet ended
Error error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID  |error code SMC ERROR - 0  [Error recognition

(3) Function description

The instruction is used to add axis to the specified axis group and bind them together in the relationship of

When the Done variable of the instruction becomes TRUE, it indicates that the axis has been successfully

added to the axis group. Note that setting Execute to FALSE does not remove the axis from the axis group.

If you need to remove the axis from the axis group, you need to use MC_ RemoveAxisFromGroup

([ ]

the axis group.
([ ]

instruction.
([ ]

executed after the axis group is enabled, an error will be reported.
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3-2-2-2. Remove axis from the axis group [MC_RemoveAxisFromGroup]

(1) Instruction overview

Remove the axis from the axis group.

Instruction Name Graphical representation ST language
MC RemoweRxisFromsroup (
AxisGroup:= ,
MC_RemovelxisFromGroup 0 AN L
Robotics MC._RemovefasEromGroup SEEIIT=
remove axis from| spiccrom e s
MC_RemoveAxisFromGroup ) Q ﬁmG f %m ixem_l.te
the axis group | [c_ s one=>
Busy=> ,
ErrorlD
Error=>» ,
ErrorID=> §;
(2) Related variables
VAR IN OU Effective Initial L
- Name Data type Description
T range value
. . AXIS GROUP_REF . .
AxisGroup | axis group - -~ - - specified axis group
SM3
Axis axis AXIS REF SM3 - - specified axis
Effective Initial L
VAR INPUT| Name Data type Description
range value
. The rising edge of the input value will
Execute valid BOOL TRUE/FALSE| FALSE | . ) )
initiate the execution of the function block
VAR OUTP Effective Initial L
= Name Data type Description
UT range value
TRUE when instruction execution is
Done completed BOOL TRUE/FALSE| FALSE
completed
) True when the execution of the function
Busy executing BOOL TRUE/FALSE| FALSE
block has not yet ended
Error error BOOL TRUE/FALSE| FALSE [Function block execution error
ErrorID | error code SMC ERROR - 0 Error recognition

(3) Function description

® This command can only be executed when the axis group is not enabled. If this command is executed after

the axis group is enabled, an error will be reported.

®  When the Done variable of the instruction becomes TRUE, it indicates that the axis has been successfully

removed from the axis group.
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3-2-2-3. Ungroup all the axes [MC_UngroupAllAxes]

(1) Instruction overview

Remove all the axes contained in a certain axis group and dissolve the axis group.

Instruction Name Graphical representation ST language
MC Ungrouphllixes |
MC_Ungroupallxes_0 AxisGroup:= ,
ungroup SM3_Robotics MC._Ungroupllfxes Execute:= ,
. S AisGroup D =
MC_UngroupAllAxes the axis et R
rou Busy=> ,
group Error=> ,
ErrorID=> ):
(2) Related variables
VAR IN OUT . Initial _
- Name Data type Effective range Description
value
AxisGroup |axis group AXIS GROUP REF SM3 - - |specified axis group
. Initial .
VAR _INPUT Name Data type Effective range I Description
value
The rising edge of the input value
Execute Valid BOOL TRUE/FALSE | FALSE will initiate the execution of the
function block
. Initial .
VAR _OUTPUT | Name Data type Effective range I Description
value
TRUE when instruction execution
Done completed BOOL TRUE/FALSE |FALSE |,
is completed
) True when the execution of the
Busy executing BOOL TRUE/FALSE FALSE .
function block has not yet ended
Error error BOOL TRUE/FALSE | FALSE [Function block execution error
ErrorID error code SMC ERROR - 0  [Error recognition

(3) Function description

® Remove all axes from the axis group. If the status of the axis group is not GroupDisabled, an error will be

generated and the axis will not be removed from the axis group.
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3-2-2-4. Enable the axis group [MC_GroupEnable]

(1) Instruction overview

Enable the axis group.

Instruction Name Graphical representation ST language
MC GroupEnable |
MC_GroupEnable_0 AxisGroup:= ,
aM3._Robotics MC._GroupEnable Execute:= ,
Enable the HhisGroup CompatibilityOptions:= ,
MC_GroupEnable ) —Execute Done=> ,
axis group —|CompatibilityOptions Busy=>
Error=> ,
ErrorID=> };
(2) Related variables
VAR IN OUT Effective Initial L
. Name Data type Description
range value
AxisGroup axis group | AXIS GROUP REF SM3 - - specified axis group
Effective Initial L
VAR _INPUT Name Data type Description
- range value
The rising edge of the input
) value will initiate the
Execute valid BOOL TRUE/FALSE|FALSE ) )
execution of the function
block
o Parameters that exist for
o ) compatibili SMC_AXIS GROUP_CO o ] )
CompeatibilityOptions ) - - compatibility with previous
ty option |MPATIBILITY OPTIONS .
versions
Effective Initial L
VAR _OUTPUT Name Data type Description
- range value
TRUE when instruction
Done completed BOOL TRUE/FALSE|FALSE o
execution is completed
True when the execution of
Busy executing BOOL TRUE/FALSE|FALSE the function block has not
yet ended
Function block execution
Error error BOOL TRUE/FALSE|FALSE
error
ErrorID error code SMC ERROR - 0  [Error recognition

(3) Function description

MC_Power needs to be called to enable the axis group.

switched to the Standby state.

If other axis types are specified, an exception will occur.
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Before calling the motion control and other commands of the axis group, SMC_GroupPower or
When the Done variable of the instruction becomes TRUE, it indicates that the axis group has successfully
The types of axes that can be specified in the axis group can only be "servo axis" and "virtual servo axis".

When executing this command, all axes under the axis group must be in a stop state.



® If there are axes that already belong to other axis groups and have already been enabled, MC_GroupEnable

cannot be executed, the command will cause an unexpected error.

® The conditions for invalidating the axis group include: executing MC_GroupDisable command, switch to

program mode to stop running, and start MC trial run.

3-2-2-5. Disable the axis group [MC_GroupDisable]

(1) Instruction overview

The axis group is switched to the Disabled state, and motion control of the axis group cannot be performed in

this state.
Instruction Name Graphical representation ST language
MC GroupDisable |
MC_GroupDisable_0 7 ExisGroup:= ,
aM3._Robotics.) : Execute:= ,
Disable the HfxisGroup Done il
MC_GroupEnable i | Busy Done=>
axis grOllp Error| Bus&r::} P
ErrorlD Error=> :
ErrorID=> ):
(2) Related variables
i Initial .
VAR IN OUT | Name Data type Effective range | Description
value
AxisGroup |axis group AXIS GROUP REF SM3 - - |specified axis group
i Initial .
VAR INPUT Name Data type Effective range | Description
value
The rising edge of the input value
Execute valid BOOL TRUE/FALSE |FALSE will initiate the execution of the
function block
i Initial .
VAR _OUTPUT | Name Data type Effective range | Description
value
TRUE when instruction execution is
Done completed BOOL TRUE/FALSE |FALSE
completed
) True when the execution of the
Busy executing BOOL TRUE/FALSE |FALSE .
function block has not yet ended
Error error BOOL TRUE/FALSE |FALSE [Function block execution error
ErrorID error code SMC_ERROR - 0  |[Error recognition

(3) Function description

® This command switches the specified axis group to the GroupDisable state.

®  When the axis group status changes to GroupDisable, the cache instructions for the specified AxesGroup

will be cleared.
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3-2-2-6. Axis group reset [MC_GroupReset]

(1) Instruction overview

Release the abnormal state of the axis group and axis.

Instruction Name Graphical representation ST language
MC Gru:uEReset {
ExisGroup:= ,
. L Execute:= ,
axis grou ={feasGroup :
MC GroupReset group B | = Done=> ,
reset Busy=> ,
Error=>» ,
ErrorID=> )7
(2) Related variables
) Initial .
VAR IN OUT | Name Data type Effective range I Description
value
AxisGroup |axis group| AXIS GROUP_REF SM3 - - specified axis group
) Initial .
VAR _INPUT Name Data type Effective range I Description
value
The rising edge of the input value
Execute valid BOOL TRUE/FALSE | FALSE will initiate the execution of the
function block
) Initial .
VAR _OUTPUT | Name Data type Effective range I Description
value
TRUE when instruction
Done completed BOOL TRUE/FALSE | FALSE o
execution is completed
. True when the execution of the
Busy executing BOOL TRUE/FALSE | FALSE .
function block has not yet ended
Error error BOOL TRUE/FALSE | FALSE [Function block execution error
ErrorID error code SMC_ERROR - 0  |[Error recognition

(3) Function description

® On the rising edge of Execute, handle the exceptions of the AxesGroup specified axis group in the

GroupEnable state and the exceptions of the axis to which the axis group belongs. The exceptions that can

be resolved include "minor faults" in the axis and axis group, "abnormal monitoring information", and

driver error reset.

® Regardless of whether the axis is in servo ON or servo OFF state, abnormal release processing can be

executed.

® For axes with driver errors, the driver error reset process should be executed first, and then the exception

relief process should be executed.

® The driver error reset processing can choose to clear the driver error or remain unchanged within the axis

parameter [driver error reset monitoring time]. Driver error reset is performed simultaneously on all axes

belonging to the axis group.

® The exception object that can be resolved is the exception that occurs when the rising edge of Execute is

activated. Cannot perform exception resolution on exceptions that occur during the exception resolution

process.
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If the command is executed during an incorrect deceleration stop of the axis group, it cannot be executed

because abnormal release cannot be performed before the axis stops. In addition, if an abnormal error

occurs on the axis itself in the axis group, it cannot be resolved through this command.

3-2-2-7. Set axis group position [MC_GroupSetPosition]

(1) Instruction overview

Used to set the command positions of each axis in the axis group.

Instruction Name Graphical representation ST language
MC GroupSetPosition |
AxisGroup:= ,
MC_GroupSetPosition_0 Premmbeas.s
oM3_Robotics MC_GroupS Position:= ,
set axis group e Relative:= ,
MC_GroupSetPosition .. e CoordSystem:= ,
pos]tlon —{Paosition S
—{Relative Lone== ,
—{CoordSystem Busy=> ,
Error=> ,
ErrorID=> );
(2) Related variables
VAR IN OU Effective | Initial L
- Name Data type Description
T range value
AxisGroup | axis group AXIS GROUP_REF SM3 - - specified axis group
Effective | Initial o
VAR INPUT| Name Data type Description
range value
The rising edge of the input value will
Execute valid BOOL TRUE/FALSEFALSEl|initiate the execution of the function
block
Position position SMC _POS REF data range 0 |axis target position
. position Relative position mode=True, absolute
Relative BOOL TRUE/FALSE FALSE| |
mode position mode=False (default)
Applied
CoordSystem| coordinate | SMC _COORD_SYSTEM - - |Applied coordinate system
system
VAR OUTP Effective | Initial o
- Name Data type Description
uT range value
TRUE when instruction execution is
Done completed BOOL TRUE/FALSEFALSE
completed
) True when the execution of the
Busy executing BOOL TRUE/FALSEFALSE .
function block has not yet ended
Error error BOOL TRUE/FALSE FALSE Function block execution error
ErrorID | error code SMC_ERROR - 0  |[Error recognition

(3) Function description
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Set the coordinate position under the specified coordinate system in the axis group.



® The instruction is executed in the GroupStandby state of the axis group, and cannot be executed in the

dynamic coordinate system or executed with MC_GroupContinue instruction simultaneously.

3-2-2-8. Coordinate transform [MC_SetCoordinateTransform]

(1) Instruction overview

Used to convert different command coordinates of reference coordinate systems.

Instruction Name Graphical representation ST language
MC SetCoordinateTransform(
AxisGroup:= ,
MC_SetCoordinateTransform_0 Execute:= ,
C dinat oM3. Robotics MC.__SetCoorhinate L ansform CoordTransform:= ,
oordinate | ={adsGrou C ; g
MC _SetCoordinateTransform _Emfme ® OO
- transform —{CoordTransform THIBEe
—{CoordSystem ErrorlD Busy=> ,
Error=> ,
ErrorID=> );
(2) Related variables
VAR _IN OUT Effective | Initial e
. Name Data type Description
range value
AxisGroup axis group |AXIS GROUP REF SM3 - - |specified axis group
Effective Initial o
VAR INPUT Name Data type Description
range value
The rising edge of the input
Execute valid BOOL TRUE/FALSE| FALSE jvalue will initiate the execution
of the function block
Coordinate transformation, i.e.
the product coordinate system
coordinate (PCS1 or PCS2) or machine
CoordTransform MC COORD REF - - .
transform - - coordinate system (MCS)
represented by the World
Coordinate System (WCS)
Applied Target coordinate system,
CoordSystem | coordinate | SMC_COORD_SYSTEM - - |allowing for conversion of
system PCS 1, PCS_2 and MCS
Effective Initial o
VAR OUTPUT Name Data type Description
range value
TRUE when instruction
Done completed BOOL TRUE/FALSE|FALSE L
execution is completed
) True when the execution of the
Busy executing BOOL TRUE/FALSE|FALSE )
function block has not yet ended
Error error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID error code SMC_ERROR - 0  |Error recognition

(3) Function description
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group for coordinate system conversion.

needs to be used.

commands.

Set the world coordinate system (WCS) and product/machine coordinate system (PCS */MCS) in the axis
When PCS is a dynamic coordinate system (PCS moves relative to WCS), MC_SetDynCoordTransform

This command only performs coordinate system conversion and is independent of motion control

3-2-2-9. Dynamic coordinate system conversion [MC_SetDynCoordTransform]

(1) Instruction overview

When the specified coordinate system moves

coordinate system conversion.

relative to WCS, this command needs to be called to achieve

Instruction Name Graphical representation ST language
MC SetDynCoordIransform(
AxisGroup:= ,
MC_SetDynCoordTransform_0 = MasterkxisGroup:= ,
. SM3..Rabotics MG..Se = Execute:= ,
Dynamic i.&xisﬁroup Done CoordTransform:= ,
MC_SetDynCoordTransform/coordinate system i S CoordSystem:= ,
. —\CoordTransform Error Done=> ,
conversion —|CoordSystem ErrorlD Busy=> ,
InUse=> ,
Error=> ,
ErrorID=> }:
(2) Related variables
VAR IN OUT Effective | Initial _
- Name Data type Description
range value
AxisGroup axis group | AXIS GROUP_REF SM3 - - |specified axis group
) master axis ) )
MasterAxisGroup AXIS GROUP REF SM3 - - specified master axis group
group
Effective Initial o
VAR INPUT Name Data type Description
range value
The rising edge of the input value
Execute valid BOOL TRUE/FALSE|FALSE will initiate the execution of the
function block
Coordinate )
The tool coordinate system of the
system to . . :
CoordTransform b MC COORD REF - - spindle group is relative to the
e
coordinates and direction of PCS
converted
Coordinate] The PCS coordinate system to be
CoordSystem SMC_COORD_SYSTEM - -
System - - converted (PCS1 or PCS2)
Effective Initial o
VAR OUTPUT | Name Data type Description
range value
TRUE when instruction execution
Done completed BOOL TRUE/FALSE|FALSE |,
is completed
Busy executing BOOL TRUE/FALSE|FALSE True when the execution of the
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function block has not yet ended
Indicates the dynamic coordinate
Reference ] )
InUse BOOL - - system that the axis group still
system
needs to reference
Error error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID error code SMC_ERROR - 0  |Error recognition

(3) Function description

®  Usually used when using dynamic PCS, such as MC_TrackConveyorBelt or MC_TrackRotaryTable is

called together.

® Instruction SMC_SetDynCoordTransformEX provides a more universal interface.

3-2-2-10. Axis group continue running [MC_GroupContinue]

(1) Instruction overview

Release the interrupt status of the axis group and continue executing unfinished commands.

Instruction Name Graphical representation ST language
MC GroupContinue |
MC_GroupContinue_0 = AxisGroup:= ,
SMI_Robolics e — continueData:= ,
axis group B xisGroup Dane Execute:= ,
MC_GroupContinue continue _CEEM'"”EDEE S bl Done=> ,
—|Execute Busy s ;
. Commandiborted=> ,
running Error :
ErrorlD Busy=> ,
Error=> ,
ErrorID=> §;
(2) Related variables
Effective Initial L
VAR IN OUT Name Data type Description
range value
AxisGroup axis group |AXIS GROUP REF SM3 - - specified axis group
) Continuing SMC AXIS GROUP _ Axis group position during
continueData ) - - . .
motion data CONTINUE DATA motion interruption
Effective Initial L
VAR _INPUT Name Data type Description
range value
Execute valid BOOL TRUE/FALSE| FALSE [Execute current instruction
Effective Initial L
VAR _OUTPUT Name Data type Description
range value
TRUE when instruction
Done completed BOOL TRUE/FALSE|FALSE o
execution is completed
Instruction Module execution
CommandAborted| | BOOL TRUE/FALSE|FALSE| )
interrupted interrupted is true
True when the execution of
Busy executing BOOL TRUE/FALSE|FALSE the function block has not
yet ended
Error error BOOL TRUE/FALSE|FALSE Function block execution
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c1ror

ErrorID

error code

SMC _ERROR

0  [Error recognition

(3) Function description

® Release the interrupt status of the axis group and continue executing unfinished commands.

3-2-2-11. Axis group halt [MC_GroupHalt]

(1) Instruction overview

Used to pause the current axis group motion.

Instruction Name Graphical representation ST language
MC GroupHalt (|
AxisGroup:= ,
- Execute:= ,
C_u_ropHaIt_D E Deceleration:= ,
ﬁA}(iSGO S Daone el ;
—{Execute Busy| AccFactor:= ,
axis group | —|Deceleration Activel— JerkFactor:= ,
MC_GroupHalt h —erk Command&borted — Done=> ,
alt —{AccFactor Commandiccepted — Busy=> ,
—{JerkFactor Error— Active=>» ,
ErrorlD — CommandAborted=>» ,
Movementld — Commandhccepted=>
Error=>» ,
ErrorID=> ,
MovementId=> ) ;
(2) Related variables
VAR IN OUT Effective | Initial -
- Name Data type Description
range value
. . AXIS GROUP_REF . .
AxisGroup axis group - - - - - |specified axis group
SM3
Effective Initial L
VAR _INPUT Name Data type Description
range value
Execute valid BOOL TRUE/FALSE|FALSE [Execute current instruction
) ) positive Maximum resultant deceleration
Deceleration deceleration LREAL 0 )
number [command unit/s?]
. positive Maximum resultant jerk
Jerk jerk speed LREAL 0 .
number speed[command unit/s’]
)Acceleration factor, the maximum
acceleration velocity of each axis multiplied
AccFactor LREAL 0-1 1 . . )
factor by this acceleration factor, with a
value between [0,1]
Jerk speed factor, multiply the
. maximum velocity of each axis
JerkFactor jerk factor LREAL 0-1 1 o )
by this jerk factor, and the value is
between [0,1]
VAR _OUTPUT Name Data type Effective | Initial Description
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range value
TRUE when instruction execution
Done completed BOOL TRUE/FALSE|FALSE|
is completed
) True when the execution of the
Busy executing BOOL TRUE/FALSE|FALSE .
function block has not yet ended
Active in control BOOL TRUE/FALSE|FALSE Change to TRUE in control
Instruction Module execution interrupted is
CommandAborted | BOOL TRUE/FALSE|FALSE
interrupted true
motion True when the module
CommandAccepted BOOL TRUE/FALSE|FALSE .
accepted successfully calls the axis group
Error error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID error code SMC_ERROR - 0  |[Error recognition
. True when the motion is being
Movementld motion flag | SMC_Movement Id [ TRUE/FALSE|FALSE
- - executed or completed

3-2-2-12. Axis group interruption [MC_GrouplInterrupt]

(1) Instruction overview

Interrupt the currently moving axis group, which can be done through MC_ GroupContinue instruction

continues to execute unfinished motion instructions.

Instruction Name Graphical representation ST language
MC GroupInterrupt (
MC_Grouplnterrupt_0 LxisGroup:= ,
i 165 M( continueData:= ,
. o Execute:= ,
axis group HcontinueData Busy| Done=> ,
MC_Grouplnterrupt ) ) —Execute CommandAborted Busy=>
interruption Error| -Ccmand.:.-‘.bcrted=:>
ErrarlD Error=s , '
mvtldinterruptPosition ErrorID=s ,
mvtIdInterruptPosition=> );
(2) Related variables
VAR IN OUT Effective Initial o
- Name Data type Description
range value
) ) AXIS GROUP_REF ) )
AxisGroup axis group - -~ - - specified axis group
SM3
. Continuing |SMC_AXIS GROUP_ Motion information when axis
continueData . - - L.
motion data CONTINUE _DATA group motion is interrupted
Effective Initial o
VAR _INPUT Name Data type Description
range value
Execute valid BOOL TRUE/FALSE|FALSE [Execute current instruction
Effective Initial L
VAR _OUTPUT Name Data type Description
range value
TRUE  when  instruction
Done completed BOOL TRUE/FALSE|FALSE o
execution is completed
CommandAborted| Instruction BOOL TRUE/FALSE|FALSE Module execution interrupted
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interrupted is true
True when the execution of the
Busy executing BOOL TRUE/FALSE|FALSE function block has not yet
ended
Error error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID error code SMC_ERROR - 0  |[Error recognition
1. o The Movement ID
mvtldInterruptPosi| interrupt position . .
. SMC_ Movement Id - - |corresponding to the interrupt
tion ID )
location
3-2-2-13. Axis group stop [MC_GroupStop]
(1) Instruction overview
Stop the movement of the axis group.
Instruction Name Graphical representation ST language
MC GroupStop(
AxisGroup:= ,
Execute:= ,
MC_GroupStop 0 = Deceleration:= ,
= a1 i
ﬂMiEGO RENLERIE S, SO BRI .-..-..-. L.'Erk:= i
e B Acc}!_‘actcr =,
axis group —{Deceleration Activel— ferlféthr i
MC GroupStop —Jerk Commandfborted — Done=> ,
- stop —AccFactor CommandAccepted |- Busy=> ,
—JerkFactor Errori— Botive=> ,
ErroriD — Commandiborted=> ,
Ll CommandAccepted=> ,
Error=> ,
ErrorID=> ,
MovementId=> );
(2) Related variables
Effective Initial o
VAR IN OUT Name Data type Description
- - range value
) . AXIS GROUP_REF . .
AxisGroup axis group - -~ - - specified axis group
SM3
Effective Initial o
VAR _INPUT Name Data type Description
range value
Execute valid BOOL TRUE/FALSE|FALSE [Execute current instruction
) ) positive Maximum resultant deceleration
Deceleration deceleration LREAL 0 .
number [command unit/s?]
. positive Maximum resultant jerk speed
Jerk jerk speed LREAL 0 .
number [command unit/s]
)Acceleration factor, the maximum
acceleration velocity of each axis multiplied
AccFactor LREAL 0-1 1 . . )
factor by this acceleration factor, with a
value between [0,1]

158



Jerk speed factor, multiply the

. maximum velocity of each axis
JerkFactor jerk factor LREAL 0-1 1 . .
by this jerk factor, and the value is

between [0,1]

Effective Initial o
VAR _OUTPUT Name Data type Description

range value

TRUE when instruction execution
Done completed BOOL TRUE/FALSE|FALSE|
is completed

True when the execution of the

Busy executing BOOL TRUE/FALSE|FALSE .
function block has not yet ended
Active in control BOOL TRUE/FALSE|FALSE Change to TRUE in control
Instruction Module execution interrupted is
CommandAborted | BOOL TRUE/FALSE|FALSE
interrupted true
motion True when the module
CommandAccepted BOOL TRUE/FALSE|FALSE .
accepted successfully calls the axis group
Error error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID error code SMC_ERROR - 0  |[Error recognition

. True when the motion is being
Movementld motion flag | SMC Movement Id |[TRUE/FALSE FALSE

executed or completed

3-2-2-14. Kinematic coordinate transformation [MC_SetKinTransform]

(1) Instruction overview

Set the kinematic transformation of the axis group from the ACS coordinate system to the MCS coordinate

system.
Instruction Name Graphical representation ST language
MC SetKinTransform(
LxisGroup:= ,
MC_SetkinTransform_0
. . . == 5 Execute:= ,
Kinematic Aot OIS I
. . HhxisGroup KinTransform:= ,
MC_SetKinTransform|  coordinate —|Execute iy
: —KinTransform sy
transformation £ Busy=> ,
Error=> ,
ErrorlD=> );
(2) Related variables
VAR IN OUT Effective Initial o
- Name Data type Description
range value
AxisGroup axis group |AXIS GROUP REF SM3 - - |specified axis group
Effective Initial o
VAR INPUT Name Data type Description
range value
The rising edge of the input
Execute valid BOOL TRUE/FALSE|FALSE jvalue will initiate the execution
of the function block
KinTransform | Kinematic | TRAFO.MC KIN REF - - Kinematic transformation
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transformation SM3
values
VAR _OUTPU Effective | Initial e
- Name Data type Description
T range value

TRUE when instruction

Done completed BOOL TRUE/FALSE|FALSE o
execution is completed

) True when the execution of the

Busy executing BOOL TRUE/FALSE|FALSE )
function block has not yet ended

Error error BOOL TRUE/FALSE|FALSE [Function block execution error

ErrorID error code SMC_ERROR - 0  |Error recognition

(3) Function description

® Set up kinematic transformations between the Axis Coordinate System (ACS) and the Machine Coordinate
System (MCS).
®  After executing this function block, the tool offset will be reset.

3-2-2-15. Set axis group overshoot value [MC_GroupSetOverride]

(1) Instruction overview

When the axis group is in the Moving state, change the motion speed of the axis group.

Instruction Name Graphical representation ST language
MC GroupSetOverride (
BxisGroup:= ,
M Enable:= ,
- \,_ _roup vErri e - C VelFactor:= ,
B MxisGroup Enabled — RccFactor:= ,
set the axis group _Enrpble Em_ w1 TN
MC_GroupSetOverride _ ﬁ;;::gr Err;rrlg: BathVelFactor:= ,
overshoot value | [/ =" PathhccFactor:= ,
—|PathVelFactor PathJerkFactor:= ,
—|PathAceFactor ok
—PathJerkFactor Bnan cO .
Buay=> ,
Error=> ,
ErrorID=> };
(2) Related variables
VAR IN OUT Effective | Initial .
Name Data type Description
range value
AxisG ) AXIS GROUP | fied axi
xisGrou axis grou - - specified axis grou
p group REF_SM3 P group
Effective Initial o
VAR _INPUT Name Data type Description
range value
Execute valid BOOL TRUE/FALSE|FALSE [Execute current instruction
Speed factor, the maximum speed of
VelFactor speed factor LREAL 0-1 1 leach axis multiplied by this speed factor,
with a value between [0, 1]
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Acceleration factor, the maximum

acceleration velocity of each axis multiplied by this
AccFactor LREAL 0-1 1 . .
factor acceleration factor, with a value between
[0,1]
jerk wvelocity factor, multiply the
i maximum velocity of each axis by this
JerkFactor | jerk speed factor LREAL 0-1 1| .
jerk factor, and the value is between
[0,1]
Resultant velocity factor, the maximum
i resultant velocity of the entire axis
Resultant velocity . . I
PathVelFactor fact LREAL 0-1 1 |group's motion trajectory multiplied by
actor
this velocity factor, with a value between
[0,1]
Resultant  acceleration factor, the
resultant maximum resultant acceleration of the
PathAccFactor| acceleration LREAL 0-1 1 lentire axis group motion trajectory
factor multiplied by this resultant acceleration
factor, with a value between [0,1]
The resultant jerk factor is the maximum
. resultant jerk speed of the entire axis
resultant jerk . . I
PathJerkFactor LREAL 0-1 1 |group's motion trajectory multiplied by
speed factor ) ) .
this resultant jerk factor, with a value
between [0,1]
VAR OUTPU Effective Initial o
- Name Data type Description
T range value
When the overshoot factor setting
Enabled completed BOOL TRUE/FALSE|FALSE )
completed is TRUE
) True when the execution of the function
Busy executing BOOL TRUE/FALSE|FALSE
block has not yet ended
Error error BOOL TRUE/FALSE |FALSE [Function block execution error
ErrorID error code SMC_ERROR - 0  |[Error recognition

(3) Function description

® The axis group can change the speed, acceleration, and acceleration of movement by executing this

command in the Moving state.

® The given overshoot factor remains valid until a new value is set. For example, for an axis group in CP

motion (even following motion), setting VelFactor or PathVelFactor to 0 will cause a sudden stop in the

motion trajectory. If MC_GroupStop is currently in an Active state, an error will be returned.

(4) Application

The default value of the overshoot factor is 1.
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MC_GroupStop instruction is not affected by the overshoot factor.
Re-enable the axis group, and the overshoot factor remains valid.

Reducing AccFactor or JerkFactor can cause position overshoot and may cause damage to the equipment.



Example 1: Select the kinematic model of the two axes of the gantry, select the virtual axis for the X-axis, and
select the Ethercat real axis for the Y-axis. During the execution of the "MC-MoveLinearAbsolute" absolute
linear interpolation process, use the "MC_GroupSetOverride" axis group overshoot command to change the axis
group speed.
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Programming: Set the current positions of both axes to 0, set the target position to (100, 100), perform absolute
linear interpolation motion with a starting point of (0,0), and set the axis group speed to 10u/s. Use the axis

group overshoot command to change the axis group speed to Su/s.
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In Trace, the current speed of the axis group can be seen. After conducting the axis group overshoot command,

the speed changes from 10u/s to Su/s.
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3-2-2-16. Absolute arc interpolation [MC_MoveCircularAbsolute]

(1) Instruction overview

Control the axis group to perform arc interpolation motion in absolute position mode.

Instruction Name Graphical representation ST language
MC MoveCircularibsolute |
AxisGroup:= ,
Execute:= ,
CircMode:= ,
MuxPoint:= ,
MC_MoveCirculardbsolute 0 (=) EndPoint:=,
aM3..Rabotics MC MoveCircularl - PathChoice:= ,
B xisGroup Donet— Velocity:= ,
—Execute Busy— Bcceleration:= ,
—CircMode Active— .
—|AuxPoint CommandAborted — Deceleration:= ,
—EndPaint Commandfcoepted — Jerk:= ,
—PathChoice Error— CoordSystem:= ,
—Velocity ErrorlD — BufferMode:=
) absolute arc | Jaccelerati M Id |- !
MC_ MoveCircularAbsolute| | . _Eﬁ.zsr:ttliz: ovement TransitionMode:= ,
interpolation | _|,_; TransitionParameter:= ,
—CoordSystem OrientationMode:= ,
—|BufferMode VelFactor:= ,
—TransitionMode . =
—TransitionParameter BEcEactHr: =y
—OrientationMode JerkFactor:= ,
—"elFactor Done=>» ,
—AccFactor Busy=> ,
—JerkFactor 2
Rctive=> ,
Commandiborted=> ,
CommandRccepted=> ,
Error=:> ,
ErroriID=> ,
MovementId=> );
(2) Related variables
i Initial .
VAR IN OUT Name Data type Effective range I Description
value
. axis |AXIS GROUP R| . .
AxisGroup - - - - |specified axis group
group EF SM3
i Initial .
VAR _INPUT Name Data type Effective range I Description
value
Execute valid BOOL TRUE/FALSE |FALSE Execute current instruction
Specify the method of arc
interpolation:
. SMC _CIRC | Border/Center/ .
CircMode arc mode ) - |Border: Three point arc
MODE Radius
Center: Center arc
Radius: Radius arc
. Auxiliary. SMC_POS Specify auxiliary points in the
AuxPoint . — - - - . .
point REF coordinate system. Refer to CircMode
) ) SMC_POS Specify the end position in the
EndPoint end point — - - - ]
REF coordinate system
motion direction:
CLOCKWISE/ .
. o MC CIRC CLOCKWISE: clockwise
PathChoice direction - - COUNTER -
PATHCHOICE = COUNTER CLOCKWISE:
CLOCKWISE -
counterclockwise
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) 0, positive Max resultant velocity [command
Velocity speed LREAL 0 .
number unit/s]
) decelerati . Max resultant deceleration[command
Deceleration LREAL positive number 0 .
on unit/s?]
jerk . Max resultant jerk speed [command
Jerk LREAL positive number 0 .
speed unit/s®]
i Initial o
VAR INPUT Name Data type Effective range | Description
value
reference
i SMC_COORD_ | SMC COORD )
CoordSystem coordinate - - - - - eference coordinate system
SYSTEM SYSTEM
system
MC_ BUFFER _ IAction when specifying multiple start
BufferMode buffer mode - 0 )
MODE motion commands
c TMNone/ TMNone: No mixing
orner
. » MC_TRANSITIO| TMStartVelocity/ TMStartVelocity: Speed based mixing
TransitionMode transition . - ) )
d N _MODE  [TMCornerDistanc TMCornerDistance: Distance based
mode
e mixing
array
Corner |[0..(SMC_RCNS .
o . - 0, positive o
TransitionParameter| transition |T.MAX TRANS b 0  [Corner transition parameters
number
parameters | PARAMS - 1)]
OF LREAL
GreatCircle: Move along the shortest
path from the starting position to the
target position. In this mode, even if
the starting and ending positions are
) ) within the specified area, the
interpolation ) . . .
) ) o SMC_ORIEN GreatCircle/ implemented path may still leave this
OrientationMode | positioning ) -
d TATION_MODE Axis area.
mode
IAxis: The positioning axis moves
within the specified area from the start
position to the end position, and not all
lkinematic transformations support this
mode
Speed factor, the maximum speed of
VelFactor speed factor LREAL 0-1 1  |each axis multiplied by this speed
factor, with a value between [0, 1]
IAcceleration factor, the maximum
acceleration velocity of each axis multiplied by this
AccFactor LREAL 0-1 1 . .
factor acceleration factor, with a value
between [0,1]
. Jerk factor, the maximum velocity of
jerk speed . _— .
JerkFactor fact LREAL 0-1 1 |each axis multiplied by this jerk factor,
actor
with a value between [0,1]
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Initial

VAR OUTPUT Name Data type Effective range | Description
value
TRUE when instruction execution is
Done completed BOOL TRUE/FALSE |FALSE
completed
) True when the execution of the
Busy executing BOOL TRUE/FALSE |FALSE .
function block has not yet ended
Active in control BOOL TRUE/FALSE |FALSE [Change to TRUE in control
Instruction o )
CommandAborted | . BOOL TRUE/FALSE |FALSE Module execution interrupted is true
interrupted
Motion True when the module successfully
CommandAccepted . BOOL TRUE/FALSE |FALSE .
reception calls the axis group
Error error BOOL TRUE/FALSE |FALSE [Function block execution error
ErrorID error code | SMC ERROR - 0  [Error recognition
. SMC_Movement 'Valid when CommandAccepted or
Movementld motion flag - TRUE/FALSE |FALSE

Id

Done is TRUE

(3) Function description

® The rising edge of the Execute triggers the command movement, while the falling edge has no effect on the

command movement.

®  When using the center arc mode, input the values of parameters AuxPoint [1] and AuxPoint [2] as the

distance between the center of the circle and the starting point of the arc; When using the radius arc mode,

AuxPoint [1] represents the radius value, and AuxPoint [2] is invalid.

® The numerical values of EndPoint [1]~EndPoint [8] represent the endpoint coordinates of each axis

(4) Application

Example 1: Select the kinematic model of the two axes of the gantry, select the imaginary axis for the X-axis,

and select the Ethercat real axis for the Y-axis to perform an absolute arc interpolation.
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Programming: Set the current positions of both axes to 0, select the arc mode as three points to determine an arc,

BREAE & T

a0 | fiMxEE (X)

[al [ARyREE (1)

4 BRI
| EARIEENFRE (S)
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TRAFO.Kin_Gantry2
X [FPE) | sM_Drive_virtual
Y [ER®) | 5M_Drive_GenericDSP402

415

B
HEAMBES:

| EtherCAT_Task
l SoftMotion_PlanningTask ane ‘

set AuxPoint to (50, 50), EndPoint to (100, 0), set the speed of both axes to 5, and draw an arc absolutely at the

origin (0, 0).

£ iERHES project* - XS Studio V1.0.0

X ®E WA IR CC &F EX St IR =0 Bl

illj' @ oo BEX AGAESIN A i [7' | {4 | Application [Device: PLC3BE] ~ OF &8 , w % [[= & > M= |
E o e | 8 Y |
BE v B X| @) vsuslzaton '[3] group x %4 SM Drive GeneriDSP402 |4 SMDrive Vitud | () Device  |{3} AxisGroup_2Axis NEEEE |
= ERES = 1| PROGRAM group ]
= () Device (xsa330W) - R
= e 3| SMC_GroupPower_0: SM3_Robotics.SMC_GroupPower; // &5 &4
) pcizi MC_GroupEnable_0: SM3_Robotics.MC_GroupEnable;// #4925
= ) Application MC_MoveCircularAbsolute _0: SM3_Robotics.MC_MoveCircularAbsolute;//SE77 @ Si#5#¢
& AxisGroup_2Axis Auxpoint: SM3_Robotics.SMC_POS_REF;//i7/&& . |
fip sees | Endpoint: SM3_Robotics.SMC_POS_REF;//4% s . 100% [@)
[B) Additive (PRG) L
= 8 grow pr)
MC_MoveCircularAbsolute_0
5M3_Robotics.MC |
= fei up Done—
SMC_GroupPower_0 —Execute Busy~
SM3_Robotics SMC_GroupPower —{CircMode Active—
= & EtherCAT Task [ _ag/ p_2hxis A p_2hxis 1 i P Status — Auxpoint {AuxPoint CommandAborted [
B o nati Busyl- [ o e B
e —|pRegulatorOn Error- —|PathChoice Error~
& softMotion_PlanningTask lbDriveStart ErroriD 5 [Velocity ErrorlD|—
= & vIsU_Task 100 A i Movementld —
& vi Visu_Pr MC_GroupEnable_0 100 ——{Deceleration
8 veuems. Vs Pra SM3_Robotics MC_( W0 Herk
& Trace i Donel— —{CoordSystem
- @ e —Execute Busy— —Buffertlode
@ stnE —{CompatibilityOptions Errort— —{TransitionMode
& FenE ErrorlD i~ —{TransitionParameter
2 —OrientationMode
&) visualization —VelFactor
= [ EtherCAT Master_SoftMotion (EtherC) —{AccFactor
. —JerkFactor
= [ XINJE_DSSC_CoE _Drive_Rev4_0
Mg 5M_Drive_GenericDSP402 (5|
= % SoftMotion General Axis Pool
& SM_Drive _Virtual (SM_Drive_Virtua
(@ HIGH_SPEED 10 GHiI0)

In the view, the arc trajectory can be
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seen.
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3-2-2-17. Relative arc interpolation [MC_MoveCircularRelative]

(1) Instruction overview

Control the axis group to perform circular interpolation motion in relative position mode.

Instruction Name Graphical representation ST language
MC MowveCircularRelatiwve |
AxisGroup:= ,
Execute:= ,
CircMode:= ,
MC MaveCircularRelative 0 MuxPoint:= ,
T3 Rokatics MC Moo | | ThPoiasi= |
HixisGroup Done F_athC.‘I.lcice =
—Execute Busy— Velocity:= ,
_{CircMode Lctivel— Acceleration:= ,
— AuxPaint Commandiborted - Deceleration:= ,
— EndPaint Commandiccepted — Jerk:= ,
—PathChaice Error— CoordSystem:= ,
. —{Velocity ErrerlD - BufferMode:=
) . Relative arc —{f\cceleration Movementld |- )
MC MoveCircularRelative| . ] Aottt st g
- 1nterpolat10n etk TransitionParameter:= ,
—{CoordSystem OrientationMode:= ,
| BufferMaode VelFactor:= ,
—TransitionMode AccFactor:= ,
—{TransitionParameter JerkFactor:= ,
—OrientationMode: Done=> ,
—{WelFactor Busy=> ,
—AccFactor AeEaeas
gl =1 1T Ccman:lé—‘;bérte:l:} .
CommandAccepted=> ,
Error=> ,
ErrorlD=> ,
MovementId=> );
(2) Related variables
. Initial o
VAR IN OUT Name Data type Effective range ) Description
value
AxisG ) AXIS_GROUP_ fied axi
xisGrou axis grou - - specified axis grou
p group REF SM3 p group
) Initial .
VAR _INPUT Name Data type Effective range ) Description
value
Execute valid BOOL TRUE/FALSE | FALSE [Execute current instruction
Specify the method of arc
interpolation:
) SMC_CIRC Border/Center/ )
CircMode arc mode - - . - Border: Three point arc
MODE Radius
Center: Center arc
Radius: Radius arc
. Specify auxiliary points in the
) Auxiliary .
AuxPoint it SMC POS_REF - - coordinate system. Refer to
oin
P CircMode
. . Specify the end position in the
EndPoint end point |SMC _POS REF - - i
- - coordinate system
motion direction:
CLOCKWISE/ )
) o MC _CIRC_ CLOCKWISE: clockwise
PathChoice direction COUNTER -
PATHCHOICE - COUNTER_CLOCKWISE:
CLOCKWISE

counterclockwise
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) 0, positive Max resultant speed [command
Velocity speed LREAL 0 .
number unit/s]
) . . Max resultant deceleration
Deceleration deceleration LREAL positive number 0 .
[command unit/s?]
) o Max resultant jerk speed [command
Jerk jerk speed LREAL positive number 0 )
unit/s’ ]
reference
) SMC_COORD | SMC _COORD .
CoordSystem coordinate - - - - reference coordinate system
SYSTEM SYSTEM
system -
) Initial .
VAR _INPUT Name Data type Effective range ) Description
value
MC_BUFFER specify the multiple start motion
BufferMode buffer mode - 0 .
_MODE commands action
TMNone: no mixing
TMNone/ . .
Corner . TMStartVelocity: mixed based on
. . MC_TRANSITI | TMStartVelocity/
TransitionMode | transition N . - speed
ON_MODE |TMCornerDistan . .
mode - TMCornerDistance: mixed based on
ce
distance
array
Corner |[0..(SMC_RCNS .
. o 0, positive o
TransitionParameter| transition |[T.MAX TRANS b 0 Corner transition parameters
number
parameters | PARAMS - 1)]
OF LREAL
GreatCircle:
Move along the shortest path from
the starting position to the target
position. In this mode, even if the
starting and ending positions are
Interpolation . within the specified area, the
. . . SMC_ORIEN GreatCircle/ . )
OrientationMode | positioning N . - implemented path may still leave
TATION MODE Axis )
mode - this area.
IAxis: The positioning axis moves
within the specified area from the
start position to the end position, and
not all kinematic transformations
support this mode
Speed factor, the maximum speed of
VelFactor speed factor LREAL 0-1 1 each axis multiplied by this speed
factor, with a value between [0, 1]
)Acceleration factor, the maximum
acceleration velocity of each axis multiplied by
AccFactor LREAL 0-1 1 ] ) ]
factor this acceleration factor, with a value
between [0,1]
Jerk factor, the maximum velocity of
JerkFactor jerk factor LREAL 0-1 1 each axis multiplied by this jerk

factor, with a value between [0,1]
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Initial

VAR OUTPUT Name Data type Effective range i Description
value
TRUE when instruction execution is
Done completed BOOL TRUE/FALSE | FALSE
completed
) True when the execution of the
Busy executing BOOL TRUE/FALSE | FALSE .
function block has not yet ended
Active in control BOOL TRUE/FALSE | FALSE [Change to TRUE in control
Instruction o )
CommandAborted | BOOL TRUE/FALSE | FALSE Module execution interrupted is true
interrupted
Motion True when the module successfully
CommandAccepted . BOOL TRUE/FALSE | FALSE .
reception calls the axis group
Error error BOOL TRUE/FALSE | FALSE [Function block execution error
ErrorID error code | SMC_ERROR - 0 Error recognition
. SMC_Movement 'Valid when CommandAccepted or
Movementld motion flag - TRUE/FALSE | FALSE

Id

Done is TRUE

(3) Function description

® The rising edge of the Execute triggers the command movement, while the falling edge has no effect on the

command movement.

®  When using the center arc mode, input the values of parameters AuxPoint [1] and AuxPoint [2] as the

distance between the center of the circle and the starting point of the arc. When using the radius arc mode,

AuxPoint [1] represents the radius value, and AuxPoint [2] is invalid.

® The numerical values of EndPoint [1]~EndPoint [§] represent the endpoint coordinates of each axis.

(4) Application

Example 1: Select the kinematic model of the two axes of the gantry, select the imaginary axis for the X-axis,

and select the Ethercat real axis for the Y-axis to perform a relative arc interpolation.
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Programming: Set the current positions of both axes to 0, select the arc mode as three points to determine an arc,
set the auxiliary point AuxPoint to (50, 50), set the EndPoint to (50, -50), set the speed of both axes to 5, and

draw an arc relative to the current point (0, 0).

2% i5$%#E4 project* - XS Studio V1.0.0
X4 @mE WEB IR CC mE ®E B IR =80 =@

VB & v = b BEx AN 9 MM 2| ia- T # | Applicaton [Device: PLC B48] - ©F » mRN[([(EF=e==2 3 o EB|= %
e e I e M B e A o E]
L v X || &) vewizton '[g] group x[ns MDweGenerospa02 [ swpwevimdl | vewe |@) WEEEE M) FEEE [P ascow s |
=0 EfeES v 1|  PROGRAM group
(=] 2 VAR
= (i evice (xsa330-)
E_" o m(x E 0 3 SMC_GroupPower_0: SM3_Robotics.SMC_GroupPower;//#45 (Z&%
Al ecizg MC_GroupEnable_0: SM3_Robotics.MC_GroupEnable; // 48,2/
= 2 application MC MoveCircularRelative_0: SM3_Robotics. HC aneCucularlelanve FETT A A
&7 AsisGroup_2axis € Ruxpoint: SM3_Robotics.SMC_POS_REF;
7 Endpoint: SM3_Robotics.SMC_POS REF; ,/z:.ﬁ¢ 100 %
iy s | . [s00% @
i@ Additive (PRG)
8] group PRS)
- F“J' (FRE) MC_MoveCircularRelative_0
[ acT 'SM3_Robolics MC_}
&) Pou_t (PRG) Dere—
- @ SMC_GroupPower_0 —{Execute Busy—
HEmE SM3_Robotics SMC_GroupPower Circhode Activel
= & EtherCAT Task VL_: _2Pocis Ao 2his | i Status |~ |uoxPoint CommandAborted
&) growp Enab Busy~ [EndPoint CommandAccepted
7 )—{ —bRegulztorOn Eror~ —PathChoice Eror-
Bi-5 Softon plaring Tk bDriveStart ErroriD|- [5_1—velocity ErroriD|~
POU_1 100 Movementld [
= & visU_TASK MC_GroupEnable_0 00 |{Deceleration
SM3_Robatics MC_( 100 |erk
81 vsulems.vis_Prg SiasisGroup Done|- {CoordSystem
& Trace execute Busy— —{BufierMode
- B nEEEE —{CompatibilityOptions Error— —{TransitionMode
At ErrorlD- —TransitionParameter
g EtFNE ~{OrientationMode
A —VelFactor
&) visualization —accFactor
= (@ EtherCAT Master_SoftMotion (Etherc ~terkFactor
= XINXE_DSSC_CoE Drive Rev4_0
H& 5M_Drive_GenericDsP402 (5
= ' SoftMotion General Axis Pool
&” SM_Drive_Virtual (SM_Drive_Virtug
(#J HieH_speED IO (EiEIO)

In the view, the arc trajectory can be seen.
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3-2-2-18. Absolute position quick positioning [MC_MoveDirectAbsolute]

(1) Instruction overview

Control all axes within the axis group to run at the specified speed to the absolute position endpoint.

Instruction

Name

Graphical representation

ST language

MC_MoveDirectAbsolute

Absolute position
quick positioning

MC MoweDirectAbsolute |

BAxisGroup:= ,

Execute:= ,

Position:= ,

MC_MoveDirectibsolute_0 . R ik
23 Robotics MC_MoveDirectAbsoluls — Coord3ystem:= ,

HiuisGroup Deonet— BufferMode:= ,
i L TransitionMode:= ,
—|Pasition Active— EEE
—{MovementType Gy TransitionParameter:= ,
—CoordSystem CommandAccepted — VelFactor:= ,
—{BufferMade Error— RccFactor:=
—{TransitionMode ErrorlD— e R Facharss
—{TransitionFarameter Movementld — ity =t
—VelFactor Done=> ,
—tecFactor Busy=> ,
—{JerkFactor Active=>

Commandiborted=> ,
CommandAccepted=> ,
Error=> ,
ErrorID=> ,
MovementId=> }:

(2) Related variables

Initial
VAR IN OUT Name Data type Effective range ) Description
value
. ) AXIS GROUP_REF ) )
AxisGroup axis group - - - - specified axis group
_SM3
) Initial .
VAR INPUT Name Data type Effective range ) Description
value
Execute valid BOOL TRUE/FALSE |FALSE Execute current instruction
. . /Absolute target position in the
Position position SMC POS REF - - . i
specified reference coordinate system
Fast (0): PTP motion mode with time
PTP motionSMC_PTP_MOVEMEN| priority
MovementType - - - - . . .
mode T TYPE Path_ Invariant: PTP motion with
fixed path
reference
i SMC_COORD_SYSTE SMC_COORD .
CoordSystem | coordinate - - - - reference coordinate system
M SYSTEM
system
specify the multiple start motion
BufferMode |puffer modef MC BUFFER MODE - 0 )
- - commands action
TMNone: no mixing
TMNone/ . .
Corner . TMStartVelocity: mixed based on
. . MC_TRANSITION TMStartVelocity
TransitionMode | transition - . - |speed
MODE /TMCornerDista . .
mode - TMCornerDistance: mixed based on
nce
distance
Transition Corner array 0, positive 0  |Corner transition parameters
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Parameter transition |[0..(SMC_RCNST.MAX number
parameters| TRANS PARAMS -
1)] OF LREAL
Speed factor, the maximum speed of
VelFactor speed factor LREAL 0-1 1 |each axis multiplied by this speed
factor, with a value between [0, 1]
/Acceleration factor, the maximum
acceleration velocity of each axis multiplied by
AccFactor LREAL 0-1 1 . . ]
factor this acceleration factor, with a value
between [0,1]
Jerk factor, the maximum velocity of
JerkFactor jerk factor LREAL 0-1 1  |each axis multiplied by this jerk
factor, with a value between [0,1]
) Initial .
VAR OUTPUT Name Data type Effective range ) Description
value
TRUE when instruction execution is
Done completed BOOL TRUE/FALSE |FALSE
completed
) True when the execution of the
Busy executing BOOL TRUE/FALSE |FALSE .
function block has not yet ended
Active in control BOOL TRUE/FALSE |FALSE |Change to TRUE in control
Instruction o )
CommandAborted| BOOL TRUE/FALSE |FALSE [Module execution interrupted is true
interrupted
CommandAccepte| Motion True when the module successfully
) BOOL TRUE/FALSE |[FALSE .
d reception calls the axis group
Error error BOOL TRUE/FALSE |FALSE [Function block execution error
ErrorID error code SMC_ERROR - 0  |Error recognition
. True when the motion is being
Movementld |motion flag] SMC Movement Id | TRUE/FALSE [FALSE

executed or completed

(3) Function description

uncertain.
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3-2-2-19. Relative position quick positioning [MC MoveDirectRelative]

(1) Instruction overview

Control all axes within the axis group to run at the specified speed to the end point of the relative position.

Instruction

Name

Graphical representation

ST language

MC MoveDirectRelatiwve(

AxiaGroup:= ,
Execute:= ,
Distance:= ,
MC_MaveDirectRelative_0 = MovementType:= ,
SM3. Robotics MC._MoveDirectBelat ve. = CoordSystem:= ,
HhxisGroup Done— BufferMode:= ,
—?ecute rB"_'\S"'_ TransitionMode:= ,
. .. . :MI«:‘:’Z:::MT)’DE Commandﬁbr;t:e: TransitionParameter:= ,
MC_MoveDirectRelative relative position quick ey sen CommandAccepted |- | VelFactor:=,
- positioning |BufferMode Error— AccFactor:=
—Trans?tionl‘v'lode ErrorlD — JerkFactor:= ,
— TransitionParameter Movementld - Driness
—|VelFactor =
—{AccFactor Busy=> ,
—{JerkFactor Boctiwve=> ,
Commandiborted=> ,
CommandAccepted=> ,
Error=> ,
ErrorID=> ,
MovementId=> );
(2) Related variables
VAR IN OUT . Initial _
- Name Data type Effective range Description
value
. . AXIS_GROUP_REF . .
AxisGroup | axis group - - - - specified axis group
_SM3
) Initial o
VAR INPUT Name Data type Effective range ) Description
value
Execute valid BOOL TRUE/FALSE |FALSE [Execute current instruction
. relative Relative target position in the specified
Distance . SMC POS REF - - ]
position - - reference coordinate system
Fast (0): PTP motion mode with time
PTP motionSMC_PTP_MOVEM priority
MovementType - - . . .
mode ENT TYPE Path_ Invariant: PTP motion with fixed
path
reference
. SMC _COORD_ |SMC_COORD .
CoordSystem | coordinate - - - - reference coordinate system
SYSTEM SYSTEM
system
MC BUFFER _MOD specify the multiple start motion
BufferMode uffer mode - - - 0 )
E commands action
TMNone: no mixing
Corner TMNone/TMSta . i
. » MC_TRANSITION _ ] TMStartVelocity: mixed based on speed
TransitionMode | transition rtVelocity/ TMC ) )
MODE ) TMCornerDistance: mixed based on
mode ornerDistance )
distance
. Corner array ..
Transition . 0, positive .
transition |[0..(SMC_RCNST.M 0  (Corner transition parameters
Parameter number
parameters | AX TRANS PARA
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MS-1)] OF

LREAL
Speed factor, the maximum speed of
VelFactor  |speed factor LREAL 0-1 1 |each axis multiplied by this speed factor,
with a value between [0, 1]
)Acceleration factor, the maximum
acceleration velocity of each axis multiplied by this
AccFactor LREAL 0-1 1 . .
factor acceleration factor, with a value between
[0,1]
) Initial e
VAR _INPUT Name Data type Effective range ) Description
value
Jerk factor, the maximum velocity of
JerkFactor jerk factor LREAL 0-1 1 each axis multiplied by this jerk
factor, with a value between [0,1]
i Initial _
VAR OUTPUT Name Data type Effective range ) Description
value
TRUE when instruction execution is
Done completed BOOL TRUE/FALSE | FALSE
completed
. True when the execution of the function
Busy executing BOOL TRUE/FALSE | FALSE
block has not yet ended
Active in control BOOL TRUE/FALSE | FALSE [Change to TRUE in control
Command Instruction o .
. BOOL TRUE/FALSE | FALSE |Module execution interrupted is true
Aborted interrupted
Command Motion True when the module successfully calls
. BOOL TRUE/FALSE | FALSE .
Accepted reception the axis group
Error error BOOL TRUE/FALSE | FALSE |Function block execution error
ErrorID error code SMC_ERROR - 0  |Error recognition
. SMC_Movement I True when the motion is being executed
Movementld | motion flag - ~ | TRUE/FALSE | FALSE

d

or completed

(3) Function description

® In motion, each axis is a relatively independent absolute position motion, and its motion trajectory is

uncertain.
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3-2-2-20. Absolute position linear interpolation [MC_MoveLinearAbsolute]

(1) Instruction overview

The linear interpolation motion of the absolute position mode of the control axis group in the specified

coordinate system.

Instruction Name Graphical representation ST language
MC MoveLinearfibsolute (
AxisGroup:= ,
Execute:= ,
Position:= ,
MC_Movelinearibsolut = Velocity:= ,
SM3_Robotics. MC_Maov e — Acceleration:= ,
HhxisGroup Denel— Deceleration:= ,
—Execute Busy— Jerk:= ,
—Paosition BAetive— CoordSystem:= ,
absolute —{Velocity Commandiborted — BufferMode =
—Acceleration CommandAccepted — i
.. ! TransitionMode:= ,
. pos]t]on —Deceleration Error— T
MC MoveLinearAbsolute i i ErroriDl— TransitionParameter:= ,
- linear —{CoordSystem Movemantld |- OrientationMode:= ,
. . —BufferMode VelFactor:= ,
1nterpolat10n —{TransitionMode hecFactor:= ,
— TransitionParameter JerkFactor:= ,
—{OnentationMode Dorc=xs
—{WelFactar . '
—{AccFactor usg., T
—JerkFactor ACtIvess §
Commandaborted=> ,
Commandbccepted=> |
Error=> ,
ErrorID=> ,
MovementId=> j;
(2) Related variables
VAR IN OUT . Initial o
- T Name Data type Effective range Description
value
AxisG ) AXIS GROUP_ ified axi
xisGrou axis grou - - specified axis grou
P 8OUP T REF sm3 P sroup
. Initial o
VAR INPUT Name Data type Effective range ) Description
value
Execute valid BOOL TRUE /FALSE |FALSE Execute current instruction
. . /Absolute target position in the specified
Position position | SMC POS REF - - .
reference coordinate system
. 0, positive .
Velocity speed LREAL 0  Max resultant speed [command unit/s]
number
. ) positive number Max resultant acceleration [command
Acceleration acceleration LREAL 0 s
unit /s*]
. . positive number Max resultant deceleration [command
Deceleration  |deceleration LREAL 0 s
unit /s*]
) positive number Max resultant jerk speed [command unit
Jerk jerk speed LREAL 0 ]
s
reference
] SMC _COORD_|[SMC COORD _ i
CoordSystem | coordinate - reference coordinate system
SYSTEM SYSTEM
system
MC_BUFFER specify the multiple start motion
BufferMode buffer mode - - - 0 )
MODE commands action
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TMNone: no mixing
Corner TMNone/TMSta ] i
o . MC_TRANSITIO . TMStartVelocity: mixed based on speed
TransitionMode | transition rtVelocity/ TMC - ) )
N MODE . TMCornerDistance: mixed based on
mode - ornerDistance .
distance
array
Corner | [0..(SMC_RCNS .
N N 0, positive N
TransitionParameter| transition T.MAX TRANS | b 0  |corner transition parameters
number
parameters | PARAMS - 1)]
OF LREAL
) Initial .
VAR INPUT Name Data type Effective range ) Description
value
GreatCircle: Move along the shortest
path from the starting position to the
target position. In this mode, even if the
. . starting and ending positions are within
interpolation . . .
) ) _. . ISMC ORIENTA GreatCircle/ the specified area, the implemented path
OrientationMode | positioning ) - ) )
d TION_MODE Axis may still leave this area.
mode
IAxis: The positioning axis moves within
the specified area from the start position
to the end position, and not all kinematic
transformations support this mode
Speed factor, the maximum speed of
VelFactor speed factor LREAL 0-1 1  ach axis multiplied by this speed factor,
with a value between [0, 1]
)Acceleration factor, the maximum
acceleration velocity of each axis multiplied by this
AccFactor LREAL 0-1 1 . .
factor acceleration factor, with a value between
[0,1]
Jerk factor, the maximum velocity of
JerkFactor jerk factor LREAL 0-1 1  each axis multiplied by this jerk factor,
with a value between [0,1]
) Initial o
VAR OUTPUT Name Data type Effective range ) Description
value
TRUE when instruction execution is
Done completed BOOL TRUE/FALSE |FALSE
completed
) True when the execution of the function
Busy executing BOOL TRUE/FALSE |FALSE
block has not yet ended
Active in control BOOL TRUE/FALSE |FALSE Change to TRUE in control
Instruction o .
CommandAborted | BOOL TRUE/FALSE |FALSE Module execution interrupted is true
interrupted
Motion True when the module successfully calls
CommandAccepted . BOOL TRUE/FALSE |FALSE .
reception the axis group
Error error BOOL TRUE/FALSE |FALSE [Function block execution error
ErrorID error code | SMC_ERROR - 0  [Error recognition
Movementld motion flag SMC Movemen| TRUE/FALSE |FALSE [True when the motion is being executed
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t Id ‘ ‘or completed

(3) Function description

® Control the linear interpolation motion of the axis group in the absolute position mode under the specified
coordinate system.

®  The relationship between the parameters BufferMode, TransitionMode, and TransitionParameter is
explained as follows:
(1) When BufferMode selects mcBuffered mode, TransitionMode only supports mcTMNone mode;
(2) When BufferMode selects meBlendingPrevious mode, TransitionMode can be selected.

® McTMConstantVelocity and mcTMCornerDistance modes.

Example 1: Select the kinematic model of the two axes of the gantry, select the imaginary axis for the X-axis,

and select the Ethercat real axis for the Y-axis to perform an absolute position interpolation.
2% iERIES-project” - XS Studio V1.0.0
W @8 WE IR &% @ A I8 80 =8

JH & |- " ) dh 25 4% 04 7" | #% | Application [Device: PLC i8] ~ ©F
#BE w B X | &) visualization @ goup | 8#  5M_Drive_GenericDSP402 & SM_Drive_Virtual [ Device @ Ads
= O EeEd v || 4 iEEEFEE
- Desec (A TO.W) IREHFERNER. EREAT, AMSFESROBEEAS,
= 80 e g
5O i AR EH £ (UCS)
&7 AxisGroup_2Axis I & L a8
ggggeg.,. X . HE - ik TR £ FEMSFxA MY
=18 group (PRG) : ;
EEACT i 3—5_1_M]_J-J,~:'s” BER _$ by £ § £ FHMCSFyH E#
= @l] POU (PRE)
_._';A e TRRA xRy EIERKEFARED. EMrEPHASEARENNABANIHET.
- @ sme S
= & EtherCAT Task TRYFES GEHP - PR EFEREFaEE.
@] group ¥ 4k 5 1
@ SoftMotion_PlanningTask a0
=& vIsu_TAsK
&) visuBlems. Visu_Prg L
6\5 Trace
- @ nEEEsE 4 HFhEalT
B aHnE IRFIZEHFER (5)
& FsnE 4 BRETEHH
&) visualization TRAFO.Kin_Gantry2
= (i) EthercAT Master_SoftMation (Etherc) | * ERFE) [ M Drive_Virtual
= [ XINJE_DSSC_CoE_Drive_Revd_0{| ¥ ERE) | s _Drive_Generknsp402
Hg? SM_Drive_GenericDSP402 (S|
= & SoftMation General Axis Pool 4 15
& SM_Drive _Virtual (SM_Drive_Virtug | SEEHES: | EthercaT Task
[ HiGH_sPEED 10 (ZiEI0) ShiB MENHIE | SoftMation_PlanningTask
< >

Programming: Set the current positions of both axes to 0, set the position to (100, 100), and perform absolute

linear interpolation motion starting from the starting point (0,0).
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2 FERIES project - XS Studio V1.0.0 B
- [ | | Application [Device: PLC B ~ @ &, w ([

| orowp x |32 s Drve Gerecosea0z [ swprvevruel | oevie  [ff) FEEE ({5 mworop oo @] POUl |48 FESWE |3 SoftvotonGenersAdsrodl | @)
'PROGRAM group
=] VAR

SMC_GroupPower_0: SM3_Robotics.SMC_GroupPower; /#5145 (245
MC_GroupEnable_0: SM3_Robotics.MC_GroupEnable;/ /#4525
MC_MoveLinearhbsolute_0: SM3_Robotics.MC_Movelineardbsolute;//#S77E45:87/
Position0: SM3 Robotics.SMC POS REF;

o n e wow

MC_MoveLinearAbsolute_0
tovel

o8
5 5M_Drive _Virtual (SM_Drive_Virtual)
@ HIGH _SPEED 10 (RifkI0)

In the view, the straight line trajectory can be seen.
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3-2-2-21. Relative position linear interpolation [MC MoveLinearRelative]

(1) Instruction overview

The linear interpolation motion of the relative position mode of the control axis group in the specified

coordinate system.

Instruction Name Graphical representation ST language
MC MoveLinearRelative(
AxisGroup:= ,
Execute:= ,
Distance:= ,
Velocity:= ,
MC_MovelinearRelative 0 = Bcceleration:= ,
SM3_Robotics MG e Deceleration:= ,
B MxisGroup Done— Fories =
—Execute Busy— i '
—Distance Active[— CoordSystem:= ,
—Velocity CommandAborted — BufferMode:= ,
—{&cceleration CommandAccepted — TranaitionMode:= ,
relative position _\?eie'eraﬁm = E"g_ TransitionParameter:= ,
: : —Jerl rrorl D — ? g
MC MoveLinearRelative linear interpolation | JCesrdSysiem il OrientationMode:= ,
—EBufferMode: VelFactor:= ,
—TransitionMode AccFactor:= ,
— TranzsitionParameter JerkFactor:=
—OrientationMode 5 o
—WelFactor Done=> ,
—AccFactor Busy=> ,
—|JerkFactor Bctive=>» ,
CommandAborted=> ,
CommandAccepted=> ,
Error=> ,
ErrorID=> ,
MovementId=> };
(2) Related variables
Effective Initial L
VAR IN OUT Name Data type Description
range value
. . AXIS GROUP_REF . .
AxisGroup axis group - - - - |specified axis group
_SM3
Effective Initial o
VAR _INPUT Name Data type Description
range value
Execute valid BOOL TRUE/FALSE|FALSE [Execute current instruction
. relative Relative target position in the specified
Distance o SMC POS REF - - ]
position reference coordinate system
. 0, positive )
Velocity speed LREAL 0  |Max resultant speed [command unit/s]
number
) ) positive Max resultant acceleration [command
Acceleration acceleration LREAL 0 s
number unit /s*]
) ) positive Max resultant deceleration [command
Deceleration deceleration LREAL 0 L
number unit /s*]
) positive Max resultant jerk speed [command
Jerk jerk speed LREAL 0 .
number unit /s3 |
reference
i SMC _COORD_ | SMC_COOR .
CoordSystem coordinate - reference coordinate system
SYSTEM D SYSTEM
system
BufferMode buffer modej MC_ BUFFER _ - 0  |specify the multiple start motion
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Effective Initial o
VAR IN OUT Name Data type Description
range value
MODE commands action
TMNone: no mixing
TMNone/TMS ) i
Corner . TMStartVelocity: mixed based on
. . MC_TRANSITION_| tartVelocity/T
TransitionMode | transition - - i - |speed
MODE MCornerDista . .
mode TMCornerDistance: mixed based on
nce
distance
Effective Initial o
VAR INPUT Name Data type Description
range value
array
Corner |[0..(SMC_RCNST.M .
- - ~ 0, positive o
TransitionParameter| transition |AX TRANS PARA b 0  (Corner transition parameters
number
parameters MS-1)] OF
LREAL
GreatCircle: Move along the shortest
path from the starting position to the
target position. In this mode, even if
the starting and ending positions are
. within the specified area, the
Interpolation ) . . .
) ) o SMC_ORIENTATIO| GreatCircle implemented path may still leave this
OrientationMode | positioning . -
N_MODE /AXis area.
mode - . e .
IAxis: The positioning axis moves
within the specified area from the start
position to the end position, and not all
kinematic transformations support this
mode
Speed factor, the maximum speed of
VelFactor speed factor LREAL 0-1 1  |each axis multiplied by this speed
factor, with a value between [0, 1]
)Acceleration factor, the maximum
acceleration velocity of each axis multiplied by this
AccFactor LREAL 0-1 1 . .
factor acceleration factor, with a value
between [0,1]
Jerk factor, the maximum velocity of
JerkFactor jerk factor LREAL 0-1 1  |each axis multiplied by this jerk factor,
with a value between [0,1]
Effective Initial o
VAR OUTPUT Name Data type Description
range value
TRUE when instruction execution is
Done completed BOOL TRUE/FALSE|FALSE
completed
) True when the execution of the
Busy executing BOOL TRUE/FALSE|FALSE )
function block has not yet ended
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Active in control BOOL TRUE/FALSE| FALSE Change to TRUE in control
Instruction L .
CommandAborted | | BOOL TRUE/FALSE| FALSE Module execution interrupted is true
interrupted
Motion True when the module successfully
CommandAccepted . BOOL TRUE/FALSE FALSE .
reception calls the axis group
Error error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID error code SMC_ERROR 0  |Error recognition
. True when the motion is being
Movementld motion flag |SMC_Movement Id |TRUE/FALSE FALSE
- - executed or completed

(3) Function description

®  The parameter TransitionParameter is only valid when the TransitionMode is mcTMCornerDistance.

(4) Application

Example 1: Select the kinematic model of the two axes of the gantry, select the imaginary axis for the X-axis,

and select the Ethercat real axis for the Y-axis to perform a relative position interpolation.

2% iERIES project* - XS Studio V1.0.0
M RS WE IR &F T B IR 80 =R

JE =Y dh og a4 g 0o Application [Device: PLC iB58] ~ ©F
BE v 2 x &) visualization @) orowp 8¢  SM_Drive_GenericDSP402 & SM_Drive_Virtual [ Devie @ Axis
=5 Bese v || 4 iEEEFEE
=@ Device (XSA330-W) I EHE TR, & T i bt B R
= &) P iBig :
= ) Application L 24 £ (uCs)
& AisGroup_2Axis IR & L 44Kl HETCP
iy == , : - g T
] additive (PRG A 58— 14 B - LN THEE 2 S EMSFxA M ER
= & group (PRG) : : _ -
53 ACT | 5% =1 DB A EE ER _ R ENELEF 2 ERHMSFy A M IER
- Qﬂ POU (PRG
(B4 AcT 5 e A 7t HEHE B ft&@
- 4 EEmE C " L .
&£ = . £ ~ ] M 44
= & EtherCAT Task bl ki
& group EHEAE TR
@ SoftMotion_PlanningTask 0 | MMxEEE (X
=& vIsu_TAsK
&) visuElems.Visu_Prg L] olm) )
5\9 Trace
- @) WEEEs il
B stuE IR IEENFER (5)
& FsnE BT
E Visualization TRAFO.Kin_Gantry2
= [ EthercAT Master Softvotion (Etherc]| * B | SM_prive Virtual
= [ XINJE_DSSC_CoE_Drive_Revd_0{| ¥ @) | M_Prive_GenericDSP402
Hg? SM_Drive_GenericDSP402 (S|
2T
= & SoftMation General Axis Pool 5
& SM_Drive _Virtual (SM_Drive_Virtug | SEEHES: | EthercaT Task
[ HreH_sPEED IO (ZifI0) B MBS | SoftMation_PlanningTask
< >

Programming: Set the current positions of both axes to 0, that is, the starting position is (0, 0), the absolute
linear interpolation position is set to (100, 100), and then the relative linear interpolation position is set to (0,

-100).
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24 EEES project” - XS Studio V1.0.0
B8 WE IR oc &% @5 Bt IR B0 8%

BSE(@|o o 4B B X (#1858 Applcation Deviee: PLCEE] - 08 0 ) w X [[=5202 = & |» | |= %
B o e |8 |

| @ growp x[ns _sMDre Genercoseaz () s prvevrwal | ] Devee FEEE [ mwsrop2vs | F) out | FEAWE |3 Softoton Genera s ool

) SfeES 1| PROGRAM group
- Bz VR
= mm 3 SMC_GroupPower 0: SM3_Robotics.SMC_GroupPower; //8545(F%
= B rc B 4 MC_GroupEnable 0: SM3_Robotics.MC_GroupEnable;,/f5£5 25
=0 5| MC_MoveLinearAbsolute 0: SM3 Robotics.MC_MovelinearAbsolute;//#E7E&F#E70
I €l MC_MovelinearRelative_0: SM3_Robotics.MC MovelinearRelative;/ /57 484574
7 Position0: SM3 Robotics.SMC POS REF;  //Emir &
H Positionl: SM3_Robotics.SMC_POS_REF; W2 = isind—4-3 4

& v

=

&
BiRinE

"4 SM_Drive_virtual (SM_Drive_virtual)
[ HIGH_SPEED_10 GZEI0)

In the view, the straight line trajectory can be seen.
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3-2-2-22. Read the feedback position of the axis group [MC_GroupReadActualPosition]

(1) Instruction overview

Read the feedback position of the axis group in the specified coordinate system.

Instruction Name Graphical representation ST language
MC GroupReadhctualFPosition(
AxisGroup:= ,
. MC_GroupReadActual Position_0 Enable:=
read axis oM. Rebotics. MG GrounBeadAchmlRosition E ]
ok oy CoordSystem:= ,
. group Enable Valid=> ,
MC_GroupReadActualPosition CoordSystem Busy=>
feedback ErrorlD B :
.. Position Error=:- ,
position KinematicConfig ErrorID=> ,
Position=> ,
KinematicConfig=> ):
(2) Related variables
Effective Initial o
VAR IN OUT Name Data type Description
- range value
AxisGroup axis group |AXIS GROUP REF SM3 - - |specified axis group
Effective Initial o
VAR INPUT Name Data type Description
- range value
Must be set to TRUE to
Enable valid BOOL TRUE/FALSE|FALSE jactivate the processing of the
function block
Apply
CoordSystem coordinate | SMC_COORD_SYSTEM - - |Apply coordinate system
system
Effective Initial o
VAR OUTPUT Name Data type Description
- range value
) ) If the output value is valid,
Valid obtain flag BOOL TRUE/FALSE|FALSE o
then it is TRUE
True when the execution of
Busy executing BOOL TRUE/FALSE|FALSE the function block has not yet
ended
Function block execution
Error error BOOL TRUE/FALSE|FALSE
error
ErrorID error code SMC_ERROR - 0  l|error recognization
Position position SMC _POS_REF - - |axis group actual position
The kinematic configuration
. ) of the current position. Only
) ) kinematic ]
KinematicConfig ) TRAFO.CONFIGDATA - - et when the coordinate
configuration

system is Cartesian (i.e. not
set in ACS)
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3-2-2-23. Read the feedback speed of the axis group [MC_GroupReadActual Velocity]

(1) Instruction overview

Read the feedback speed of the axis group in the specified coordinate system.

Instruction Name Graphical representation ST language
MC GroupReadRctualVelocity(
: MC_GroupReadActualVelocity 0 = AxisGroup:= ,
read axis aM3._Robotics p ......... n.n_\.;;..e,.. E Enable:= ,
group Foris Grroup \"'agd_ CoordSystem:= ,
MC_GroupReadActualVelocity St i = Valid=> ,
B feedbaCk - ErrorlD — Busy=> ,
speed Velocity—~ Error=> ,
ErrorID=> ,
Velocity=> J;
(2) Related variables
VAR IN OUT Effective | Initial e
- Name Data type Description
range value
. axis . .
AxisGroup AXIS_GROUP_REF SM3 - - |specified axis group
group
Effective Initial L
VAR INPUT | Name Data type Description
range value
) Must be set to TRUE to activate the
Enable valid BOOL TRUE/FALSE|FALSE ] ]
processing of the function block
Apply
CoordSystem |coordinat SMC COORD_SYSTEM - - |Apply coordinate system
€ system
Effective Initial L
VAR _OUTPUT | Name Data type Description
range value
. obtain If the output value is valid, then it is
Valid BOOL TRUE/FALSE|FALSE
flag TRUE
: True when the execution of the
Busy executing BOOL TRUE/FALSE|FALSE .
function block has not yet ended
Error error BOOL TRUE/FALSE| FALSE [Function block execution error
error o
ErrorID SMC_ERROR - 0  ferror recognization
code
The current feedback speed of the
axis group. If the Cartesian
coordinate system is selected,
) Velocity. ¢ contains Cartesian
Velocity speed SMC POS_REF - - . ) )
velocities: (X, Y, Z) is the velocity
vector, and (A, B, C) is the angular
velocity around the x, y, and z axes,
respectively
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3-2-2-24. Read axis group configuration parameters [MC GroupReadConfiguration]

(1) Instruction overview

Read the configuration parameters such as axis and quantity contained in the axis group.

Instruction Name Graphical representation ST language
fC GroupReadConfiguration (
MC_GroupReadConfiguration_0 Axi?Gr?up: ol
read axis SM3..Robatics.MC. GroupRes AL s
H fis Group IdentInGroup:= ,
. group —|Enable Numédxes phxis=> ,
MC_GroupReadConfiguration —lidentinGrou i .
B P £ configuration e NumRxes=> ,
Valid=> ,
parameters Buay=> ,
Error=> ,
ErrorID=> );
(2) Related variables
VAR IN OUT Effective | Initial -
- Name Data type Description
range value
. axis . .
AxisGroup AXIS _GROUP_REF _SM3 - - |specified axis group
group
Effective Initial L
VAR _INPUT | Name Data type Description
range value
. Must be set to TRUE to activate the
Enable valid BOOL TRUE/FALSE|FALSE ] ]
processing of the function block
axis |IDENT_IN GROUP REF | 0, positive Enter the number of the
IdentInGroup 0 . . .
number SM3 number corresponding axis in the axis group
Effective Initial L
VAR _OUTPUT| Name Data type Description
range value
) reference| POINTER TOAXIS REF .
pAXxis . - - - - Iselected reference axis
axis SM3
axis 0, positive ) o )
NumAxes . UDINT 0 l|axis quantity in the axis group
quantity number
. obtain If the output value is valid, then it is
Valid BOOL TRUE/FALSE|FALSE
flag TRUE
) True when the execution of the
Busy executing BOOL TRUE/FALSE|FALSE .
function block has not yet ended
Error error BOOL TRUE/FALSE|FALSE [Function block execution error
error L
ErrorID d SMC_ERROR - 0  lerror recognization
code
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3-2-2-25. Read axis group error [MC_GroupReadError]

(1) Instruction overview

Obtain error information for the axis group.

Instruction Name Graphical representation ST language
MC GroupReadError |
MC_GroupReadError_0 LxisGroup:= ,
read axis group| TR Vel Knalinir
MC_GroupReadError e ey =
- error Error Busy=> ,
ErrorlD Error=> ¥
GroupErroriD ErrorID=> ,
GroupErrorID=> ):
(2) Related variables
VAR IN OUT Effective | Initial e
. Name Data type Description
range value
) axis |AXIS GROUP_REF . .
AxisGroup - - - - |specified axis group
group _SM3
Effective Initial L
VAR _INPUT | Name Data type Description
range value
) Must be set to TRUE to activate the
Enable valid BOOL TRUE/FALSE|FALSE ] ]
processing of the function block
VAR OUTPU Effective Initial L
- Name Data type Description
T range value
. obtain . . ..
Valid 1 BOOL TRUE/FALSE| FALSE |If the output value is valid, then it is TRUE
ag
: True when the execution of the function
Busy executing BOOL TRUE/FALSE|FALSE
block has not yet ended
Error error BOOL TRUE/FALSE| FALSE [Function block execution error
error . . e
ErrorID d SMC_ERROR - 0  Single axis error code indication
code
error . o
GroupErrorID d SMC_ERROR - 0  |Axis group error code indication
code

(3) Function description

®  Obtain error information for single axis and axis group, such as reading hard limit (or soft limit) or single

axis error.

189



3-2-2-26. Read the current operating status of the axis group [MC_GroupReadStatus]

(1) Instruction overview

Used to obtain the current motion state of the axis group.

Instruction Name Graphical representation ST language
MC Group
MC_G_roupF'.eadStatus_D E Mis:z:uifid?tatus {
‘;}E\xlsﬁ (ARt RIS PLLL R R L AL e alld E_:il_:_]:j_.i:>= ¥
—Enable Busy— Busy=>» , F
Error/— Error=>» ,
. ErrorlD— ErrorID=>
read axis group GroupMoving — GrcupI{;vlin:';=:>
MC_GroupReadStatus | current motion Gi:’:g:;";gg: Sroupfoming=> |
status e e — i
GroupStopping - - g
GroupDisabled — :rcupSFcpplng=:> 5
TrackingDynamicCS— urcurfi.)lsa}:le:jt—}ﬂ, .
e Trachnfgjynamlc.,5=_> ;
ActiveMovementld — InSg_;nc.:: ! ’
LastAcceptedMovementld |- ActIveHnrenent oo o )
LastAcceptedMovementId=> | ;
(2) Related variables
VAR IN OUT Effective | Initial _
. Name Data type | Description
range value
. . AXIS GROUP_REF . .
AxisGroup axis group - SM3 - - - |specified axis group
Effective Initial L
VAR _INPUT Name Data type | Description
range value
Must be set to TRUE to activate
Enable valid BOOL TRUE/FALSE|FALSE [the processing of the function
block
Effective Initial L
VAR _OUTPUT Name Data type ) Description
range value
i . If the output value is valid, then it
Valid obtain flag BOOL TRUE/FALSE|FALSE|
is TRUE
) True when the execution of the
Busy executing BOOL TRUE/FALSE|FALSE .
function block has not yet ended
Error error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID error code SMC_ERROR - 0  [Single axis error code indication
GroupErrorID error code SMC _ERROR - 0  |Axis group error code indication
GroupMoving moving BOOL TRUE/FALSE|FALSE Axis group in motion is TRUE
GroupHoming homing BOOL TRUE/FALSE|FALSE |Axis group homing is TRUE
GroupErrorStop error stop BOOL TRUE/FALSE|FALSE |Axis group error stop is true
ready to IAxis group motion preparation
GroupStandby BOOL TRUE/FALSE|FALSE i
move status is TRUE
. . True when the axis group
GroupStopping stopping BOOL TRUE/FALSE|FALSE
movement stops
. not enable IAxis group invalid status is
GroupDisabled . BOOL TRUE/FALSE|FALSE
axis group TRUE
TrackingDynamicCS | Currently in BOOL TRUE/FALSE|FALSE [True when currently using a
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a dynamic dynamic coordinate system
coordinate
system
True in continuous interpolation
motion when the obtained
On the path position belongs to the specified
InSync or already in BOOL TRUE/FALSE|FALSE jpath; In normal point position and
place interpolation motion, it is true
when the current position is equal
to the target position
motion o The identifier of the activity
. 0, positive ol
ActiveMovementld | segment |SMC Movement Id b - movement. Id=0 indicates no
number
number active movement
Effective Initial o
VAR OUTPUT Name Data type Description
- range value
motion o The identifier of the last accepted
LastAcceptedMovem 0, positive ) o
segment |SMC Movement Id 0  motion. Id=0 indicates that no
entld number .
number action has been taken yet

(3) Function description

® Calling this command can continuously obtain information such as the motion status of the axis group,

whether it is in place, and the motion segment number.

3-2-2-27. Startup the axis group [SMC_StartupAxisGroup]

(1) Instruction overview

Used for testing and debugging axis groups.

Instruction Name Graphical representation ST language
startup
SMC_StartupAxisGroup | the axis SMC_StartuphxisGroup (AxisGroupi=
SIS aroup
group
(2) Related variables
VAR IN O Effective Initial L
N Name Data type Description
UT range value
. axis . .
AxisGroup AXIS_GROUP_REF SM3 - - specified axis group
group
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3-2-2-28. Enable the axis group [SMC_GroupPower]

(1) Instruction overview

Enable all axes under the axis group, equivalent to calling MC _Power for all axes under the axis group.

Instruction Name Graphical representation ST language
SMC GroupPower (
LxisGroup:= ,
SMC_GroupPower 0 Enable:= ,
oM. Robotics. SMC. GroupFows: e
enable the i AxisGroup Status bRE:_JulatDr”n' =L
SMC_GroupPower . —Enable Busy bDriveitart:= ,
axis group —bRegulatorOn Errar] Status=> ,
—{bDriveStart ErrorlD Busy=> ,
Error=> ,
ErrorID=> | :
(2) Related variables
VAR IN OUT Effective | Initial _
D Name Data type Description
range value
) axis ) )
AxisGroup AXIS GROUP REF SM3 - - |specified axis group
group
Effective | Initial o
VAR _INPUT | Name Data type Description
range value
) Enter TRUE to start the module
Enable valid BOOL TRUE/FALSEFALSE .
running
bRegulatorOn | enable BOOL TRUE/FALSEFALSE|Set TRUE to enable the axis group
bl Must be set to TRUE to turn off
enable
bDriveStart dr BOOL TRUE/FALSE FALSE emergency stop processing for the
rive
function block
Effective | Initial o
VAR OUTPUT| Name Data type Description
range value
Status can run BOOL TRUE/FALSE|FALSE True when the axis group is ready
. obtain If the output value is valid, then it is
Valid BOOL TRUE/FALSEFALSE
flag TRUE
) True when the execution of the
Busy executing BOOL TRUE/FALSEFALSE .
function block has not yet ended
Error error BOOL TRUE/FALSE|FALSE |Function block execution error
error
ErrorlD SMC_ERROR - 0  lerror code
code -
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3-2-2-29. Break Assignment [SMC_GrouplnterruptAt]

(1) Instruction overview

Interrupt the currently moving axis group.

Instruction Name Graphical representation ST language
SMC GroupInterruptAt (
AxisGroup:= ,
. ik continueData:= ,
‘iﬁuist Done— E‘KE'_SUT_:E s
break Heontinuelata Busy— gfzz:m: =
SMC_GrouplnterruptAt _ :E’;:ﬁ:ﬁ: ,Omm;:f&p;:'j C Rt
ass1gnment il el Interrupting=> ,
Erroelby— CommandAborted=> ,
mvtldinterruptPasition |- Error=>
ErrorID=> ,
mvtIdIinterruptPosition=> ) ;
(2) Related variables
Effective Initial o
VAR IN OUT Name Data type Description
range value
) ) AXIS GROUP REF ) )
AxisGroup axis group - - specified axis group
SM3
. Continuing SMC_AXIS GROUP_C Motion information when axis
continueData . - - ..
motion dataj ONTINUE DATA group motion is interrupted
Effective Initial o
VAR INPUT Name Data type Description
- range value
Execute valid BOOL TRUE/FALSE|FALSE [Execute current instruction
. . SMC_Grouplnterrupt The location where the ongoing
Position position . - - . .
Position movement will be interrupted
Effective Initial o
VAR _OUTPUT Name Data type Description
range value
TRUE when instruction execution
Done completed BOOL TRUE/FALSE|FALSE |
is completed
: True when the execution of the
Busy executing BOOL TRUE/FALSE|FALSE .
function block has not yet ended
) ) . Signal indicating that the function
Interrupting  |interrupting BOOL TRUE/FALSE|FALSE . o
block is currently being interrupted
Instruction Module execution interrupted is
CommandAborted| BOOL TRUE/FALSE|FALSE
interrupted true
Error error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID error code SMC_ERROR - 0  [Error code
mvtldInterrupt | Interrupt MovemenlID corresponding to the
Position location ID interrupt location
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3-2-2-30. Reboot after error reset [SMC_GroupEnableResumeA fterError]

(1) Instruction overview

Restore the axis group state that was interrupted due to an error.

Instruction Name Graphical representation ST language
SMC GroupEnableResumelfterError |
nSI‘v:I_C:_GroupEnableResu'_n'eif'ter:Error_D C s RLtaDiE
SMC_GroupEnableResume |restart after| « ;d(ia%"rf,zup = Busy continueData:= ,
HeontinueData Activel- Enable:= ,
AfterError error reset | e t Busy=> ,
Reotives» )
(2) Related variables
VAR IN OUT Effective | Initial _
. Name Data type Description
range value
AxisGroup axis group | AXIS GROUP REF SM3 - - specified axis group
) Continuing SMC_AXIS Axis group position during
continueData ) - - . .
motion data GROUP_CONTINUE DATA motion interruption
Effective Initial L
VAR _INPUT Name Data type Description
range value
Enable valid BOOL TRUE/FALSE| FALSE [Enable command function
Effective Initial L
VAR _OUTPUT Name Data type Description
range value
True when the execution of
Busy executing BOOL TRUE/FALSE|FALSE the function block has not
yet ended
Active in call BOOL TRUE/FALSE| FALSE |Writing resume data

194



3-2-2-31. Axis group jog run [SMC_GrouplJog]

(1) Instruction overview

Control the axis group to perform Jog motion in the specified coordinate system.

Instruction Name Graphical representation ST language
SMC G-rcuch q i
BxisGroup:= ,
Execute:= ,
E CoordSystem:= ,
=1 MRt AL LR B LS L CoordSystemPCS:= ,
S AuisGroup B - Busy— VelFactor:= ,
—Execute Initial PositionReached — AccFactor:= |
—{CoordSystem Commandbborted - b P
—{CoordSystemPCS Error— i T
. —VelFactor ErrorlD - AK:!'SX' F
axis group | —fecFactor .
SMC_GroupJog . _|JerkFactor BxisZi= ,
jog run —|AucisX Axisp:= ,
—AxisY AxisBi= ,
—&asE kxisC:= ,
—{fais A BBC as ACS:= ,
—PedsB Busy=> ,
—PusC InitialPositionReached=> ,
—|ABC =5 ACS CommandAborted=> ,
Error=> ,
ErrorID=> };
(2) Related variables
Effective Initial L
VAR IN OUT Name Data type Description
- range value
AxisG i AXIS GROUP | fied axi
xisGrou axis grou - - |specified axis grou
P 8O REF sm3 P Srotp
Effective Initial L
VAR _INPUT Name Data type Description
- range value
Execute valid BOOL TRUE/FALSE| FALSE [Execute current instruction
reference
) SMC_COORD i
CoordSystem | coordinate S;S TEM - - - reference coordinate system
system
PCS The internal coordinate system used for
. SMC_COORD jogging is PCS, and
CoordSystemPCS | coordinate - - - - .
SYSTEM SMC_SetDynCoordTransformEx is used

system
when needed to make changes

Speed factor, the maximum speed of each
VelFactor speed factor LREAL 0-1 1 |axis multiplied by this speed factor, with a
value between [0, 1]

) Acceleration factor, the maximum velocity
acceleration ) o ) i
AccFactor fact LREAL 0-1 1 of each axis multiplied by this acceleration

actor
factor, with a value between [0,1]

Jerk factor, the maximum velocity of each
JerkFactor jerk factor LREAL 0-1 1 |axis multiplied by this jerk factor, with a
value between [0,1]

. . ) The X-axis in the coordinate system is set to
AxisX Axis X [AxisRef - 0 .
0 if it is not used

AxisY Axis Y [AxisRef - 0  [The Y-axis in the coordinate system is set to
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0 if it is not used
. . . The Z-axis in the coordinate system is set to
AxisZ Axis Z IAxisRef - 0 o
0 if it is not used
Control the a-coordinate (rotation around
AxisA Axis A [AxisRef - 0 [the z-axis) or the axis of the first tool axis.
If not applicable, set to 0
Effective Initial o
VAR INPUT Name Data type Description
- range value
Control the b coordinate (rotation around
AxisB Axis B [AxisRef - 0 [the y axis) or the axis of the second tool
axis. If not applicable, set to 0
Control the c-coordinate (rotation around
AxisC Axis C [AxisRef - 0  [the z axis) or the axis of the third tool axis.
If not applicable, set to 0
If true, the positions of AxisA, AxisB, and
IAxisC will be interpreted as the target
position of the tool's kinematic axis,
Start otherwise represented as the ZYZ direction.
ABC as ACS |coordinate BOOL TRUE/FALSE|FALSE [[f CoordSystem is set to ACS, it will be
conversion ignored. If true, the kinematic
transformation of the axis group must be
Kin_Coupled type and supports
SMC_ORIENTATION MODE.Axis
Effective Initial o
VAR OUTPUT Name Data type Description
- range value
) True when the execution of the function
Busy executing BOOL TRUE/FALSE|FALSE
block has not yet ended
InitialPosition | Received
) BOOL TRUE/FALSE|FALSE}-
Reached location
Instruction . .
CommandAborted| . BOOL TRUE/FALSE|FALSE Module execution interrupted is true
interrupted
Error error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID error code | SMC ERROR - 0  ferror code

(3) Function description

provided by the configured axis.

JOG motion in a machine coordinate system using MCS.

When the axis group undergoes JOG motion (jog), it will move according to the position and direction

The command will convert the input coordinate system into the target coordinate system for output, such as

Set ABC_as_ACS parameters is using a hybrid transformation of the reference axis, where X/Y/Z is the

position of the Cartesian coordinate system and A/B/C is the position of the tool coordinate system.

When the product coordinate system is used for real-time changes in position, it can be achieved by

configuring the input coordinate system CoordSystemPCS, and the real-time changes of the axis group in

the coordinate system need to be marked.
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®  To restart this FB without changing CoordSystemPCS, it is necessary to add another move command, such
as MC_GroupHalt. If this usage principle is not followed, the error SMC AXIS GROUP_ PCS STILL
IN_USE will be returned.

3-2-2-32. Axis group wait [SMC_GroupWait]

(1) Instruction overview

Set the delay waiting for the axis group.

Instruction Name Graphical representation ST language
SMC GroupWait |
AxiaGroup:= ,
Executs:= ,
o WaitTime:= ,
—Execute Busyl Done=> ,
axis group —wiaitTime Active— Busy=> ,
SMC_GroupJog . Commandfborted — Bctive=>
wait 5 '
CommandAccepted — Commandiborted=> ,
. CommandRccepted=> ,
Error|D— ¢
Movementld ETEOE TS
ErrorID=> ,
MovementId=> ) ;
(2) Related variables
Effective Initial L
VAR IN OUT Name Data type Description
range value
AxisG ) AXIS GROUP_ fied axi
xisGro axis gro - - |specified axis gro
up group REF_SM3 P group
Effective Initial o
VAR INPUT Name Data type Description
- range value
Execute valid BOOL TRUE/FALSE|FALSE [Execute current instruction
o o 0, positive The time to wait on the path, in
WaitTime wait time LREAL 0
number seconds
Effective Initial o
VAR _OUTPUT Name Data type Description
range value
TRUE when instruction execution is
Done completed BOOL TRUE/FALSE|FALSE
completed
) True when the execution of the
Busy executing BOOL TRUE/FALSE|FALSE .
function block has not yet ended
Active in control BOOL TRUE/FALSE|FALSE Change to TRUE in control
Instruction o )
CommandAborted | BOOL TRUE/FALSE|FALSE Module execution interrupted is true
interrupted
motion True when the module successfully
CommandAccepted BOOL TRUE/FALSE|FALSE .
accepted calls the axis group
Error error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID error code SMC_ERROR - 0  frror code
Movementld |motion flag|]SMC_Movement Id TRUE/FALSE|FALSE True when the motion is being
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Effective Initial L
VAR IN OUT Name Data type Description
- range value

executed or completed

(3) Function description

If the waiting time between two adjacent instructions and the time configured for the task are the same, the
actual waiting time between two movements through SMC _ GroupWait instruction has become fewer, for
example, the execution of the next instruction usually starts from the next cycle of the task cycle, but if
there is a SMC_GroupWait in the middle, then After the delay of the SMC_GroupWait instruction ends, it
will immediately start the next motion instruction without waiting for the start of the next cycle of the task
cycle.

If there is a waiting command after tracking the movement, the axis group will track the endpoint of the
previous movement within the specified time.

If each axis is not in a Standstill state but is not controlled by the axis group and waits to be called, the axis
group will report an error SMC AXIS GROUP IDLE WAIT AXES MOVING.

Unlike updating every cycle of the task cycle, If the time of the SMC_ GroupWait instruction is different
from a multiple of the bus cycle time, it can also immediately follow the next instruction after the waiting
time, making subsequent movements smoother to start.

Due to technical reasons, the waiting time can be increased by up to one cycle in the following situations: -
non-tracking -> waiting -> tracking - tracking -> waiting -> non-tracking - tracking -> waiting ->
PTP-tracking.
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3-2-3. Axis group function application

Example: This routine introduces the implementation of motion control for a SCARA system with two nodes.

Program operation:

(1) Right click on "Application" in the engineering equipment bar, select "Add Object" - "AxisGroup",

name it AxisGroup, and open it. Select the SCARA kinematic model through the "Kinematic Model"

interface.

Select Kinematics x|
TRAFQ.Kin_4AxesPalletizer . F
TRAFO.Kin_5Axes Transformation FB for Scara2 kinematics with an additional axis.

TRAFOQ.Kin_ArticulatedRobot_6DOF

TRAFO.Kin_Bipod_Rotary

TRAFO . Kin_CAxis The Selective Compliance Assembly Robot Arm

TRAFO.Kin_CAxis_Tool (SCARA) is a special type of industrial robot which

TRAC K Gantry 2 resembles a human arm. A Scara2 system exhibits

TRAFO.Kin_Gantry3 " d two d f hoed Th tion i

TRAFQ.Kin_HGantry2 wo axes and two degrees of freedom. The mation is

TRAFO.Kin_HGantry3 limited to the X-Y-plane.

TRAFOQ.Kin_Polar

TRAFC.Kin_Pelar_Z Machine coordinate system (MCS)

TRAFO.Kin_Pos_RRR 2y 3 = 3 N

e Crigin Tlhe intersection of axis 0 and the X-Y-

TRAFO.Kin_Scara3_Z g [E: — ; ¥

TRAFO.Kin_Staubli_TS60_51_D25_L200_floor_R1 X Defined by the direction the first arm peints

TRAFC.Kin_Staubli_TX50_51_R4 | | to when the first rotary axis (a0) is at 0°.

%:’;8:2:?5;"“2 Y Defined by the direction the first arm points

TRAFO.Kin_Tripod_Linear | | to when the first rotary axis (a0) is at 90°.

Eﬁg-gn{gipﬁﬁobw (Z) | This FB features an additional linear axis

Kin_Wris 2 BT
TRAFO.Kin Wrist3 (a;} perpendicular to the X-Y- plang. The Fi
<Nofies axis corresponds directly to the direction of
; S . ¥
| this additional axis.
The system consists of
1. arotary axis al that turns the robot around the Z axis, "
Cancel

(2) Configure kinematic parameters: Set the length of the large and small arms to 500, and have zero angle

offset. Axis parameter configuration, at mapping axis positions.

. @ pou  [[5] pou_r

Zé}; AxisGroup X Q AxisGroup_1

compatible with tools (see SMC_GroupSetTool) that have a position offsetin a

direction other than the Z direction.

| dArmLength1 [u] |500

arm length of 1st joint

| doffsetAl [°] |0

Additional offset of axis A1. This offset is subtracted
before the forward transformation and added after the

| dArmLength2 [u] |500

arm length of 2nd joint

| 4 Orientation Kinematics

|| select kinematics

|4 Mapping to Axes
| TRAFO.Kin_Scara2_z

Al (Configure} J SM_Drive_GenericDSP402

A2 ([Configure) 1 SM_Drive_GenericDSP402_1

Z [Configure} ] SM_Drive_GenericDSP402_2

|4 Tasks

doffseta2[°] [o

| inverse transformation.

Additional offset of axis A2. This offset is subtracted
before the forward transformation and added after the
inverse transformation.

Bus Task: ] EtherCAT_Task

: Planning Task: | SoftMotion_PlanningTask
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doffsetz [u] [o

Additional offset of axis Z. This offset is subtracted
before the forward transformation and added after the
inverse transformation.

I Change kinemati



(3) Write kinematic instructions and configure motion parameters based on motion trajectory

FROGRAM PCU

VAR

SMC_GroupPower_0: SM3_Robotics.SMC_GroupPower;

GP EN: BOOL;//{&l5E{Z#5 scrvo enable

GE_EN: BOOL;//#&4£4 527 axis group startup
MC_MoveDirectRelative 0: SM3 Robotics.MC MoveDirectRelative;
DR_EN: BOOL;//#Z55/757/ (& move to relative position

DISP: SM3 Robotics.SMC_POS_REF; //f57 (7 & ;& sct relative position
DIST: SM3_Robotics.SMC_POS_REF;

MC_GroupEnable 0: SM3 Robotics.MC_GroupEnable;

MC _GroupReadStatus_0: S5M3_Robotics.MC GroupReadStatus;

GRS_EN: BOOL;//iE5r&i49 #2+ read axis group status

Kin HGantry2 0: TRAFO.Kin HGantry2;

SMC_TRAFOF Gantry2 0: SM3 CNC.SMC TRAFOF Gantry2;

SMC_TRAFOF Scara2_0: SM3_CNC.SMC_TRAFOF Scara2;
MC_GroupReadActualPosition 0: SM3_Robotics.MC GroupReadActualPosition;
RP_EN: BOOL;//iEZrstsy(7 & read real-time position
MC_GroupDisable 0: SM3 Robotics.MC_GroupDisable;

DISEN EN: BOOL;://#45558F axis group disable

END VAR

SMC_GroupPower_0

SM3_Robobos SMC_Graghowe
A ogmCroun S
] B Suzy|
M__l'_| On
L EDrivesn D)

SMC_TRAFOF_Scara? 0
3_CNC.SMC_TRAFOF_

l GEEN {Exmcune

RP_EN

%%3%#%?%&&§E

(Al
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3-3. CAM function

3-3-1. CAM instruction list

Instruction Description
MC CamTableSelect Connect the selected CAM table to the actual cam table
MC Camln Cam binding
MC CamOut Cam unbinding
Set the gear ratio of the main and slave axis and activate the
MC_Gearln

electronic gears

MC GearInPos

Set the synchronization distance and gear ratio of the master and
slave axis and activate the electronic gear

MC GearOut

Disconnect the main and slave axis electronic gears

MC Phasing

Phase offset

SMC CAMBounds

Spindle coupling slave axis

SMC CAMBounds Pos

Slave axis coupling spindle

SMC CamEditor

Display cam table in visualization

SMC CamRegister

Only read tappet information

SMC_ GetCamSlaveSetPosition

Obtain cam table slave axis position

SMC GetTappetValue

Evaluate output tappets

SMC ReadCAM

Read the cam table

SMC_WriteCAM

Write the cam table
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3-3-2. CAM instructions

3-3-2-1. Cam table designation [MC_CamTableSelect]

(1) Instruction overview

Used to select the cam table to be executed, which needs to be used together with MC _CamlIn command.

Instruction Name Graphical representation ST language
MC CamTableSelect |
Master:= ,
Slave:=
MC_CamTableSelect 0 = T
a3 B ::.-.- ..-.'....-.r..- rrrr E CamTable:= ,
S Master Doner— Execute:= ,
HSlave Busy— Perigdic:=
cam table o '
MC_CamTableSelect . . i B Masterlbsclute:= ,
- deSIgnatlon —{Execute ErrorlD - ¢
—{Periodic CamTablelD |- e S e
—|MasterAbsalute Done=> ,
—Slavedbsolute Buay=> ,
Error=> ,
ErrorID=> ,
CamTableID=> );
(2) Related variables
Vais 1IN OI0nT Name Data type Effective range I\fl;i[lllael Description
Master Master axis AXIS REF - - map to the master axis
Slave slave axis AXIS REF - - map to the slave axis
CamTable cam table | MC CAM REF - - map to cam table description
VELis INAGL Name Data type Effective range Iélali[lllael Description
Execute valid BOOL TRUE/FALSE | FALSE |Rising edge signal, execute current
command
TRUE: Execute the specified cam
o repetitive table periodically and repeatedly
Periodic mode BOOL TRUE/FALSE | FALSE FALSE: Execute the cam table only
once
master axis TRUE: represents absolute
MasterAbsolute| absolute BOOL TRUE/FALSE | FALSE | S00rdinates .
mode FALSE: represents relative
coordinates
slave axis TRUE: represents absolute
SlaveAbsolute | absolute BOOL TRUE/FALSE | FALSE coordln.ates .
mode FALSE: represents relative
coordinates
VLS (OUARADIE Name Data type Effective range Iélali[lllael Description
Done completed BOOL TRUE/FALSE | FALSE | | RUE when instruction execution is
completed
. True when the execution of the
Busy executing BOOL TRUE/FALSE | FALSE function block has not yet ended
Error error BOOL TRUE/FALSE | FALSE | Function block execution error
ErrorID error code | SMC ERROR - 0 Error recognition
effective Select effective Cam_ID, used
CamTableID CAMID MC CAM_ID - - together with CamTablelD in
MC_ Camln

(3) Function description
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This instruction is implemented by the "SM3 Basic" library.

command, the cam table must be edited (by the cam editor or online editing).

updating the cam table.

3-3-2-2. CAM binding [MC_Camln]

(1) Instruction overview

Master slave axis binding, can set the engagement mode and related speed of the slave axis.

When the Done signal output is TRUE, the output variable "CamTableID" is generated and takes effect.
The main and slave axis cannot be specified as the same axis, otherwise there will be an error output.

This command is used to specify the cam table required for electronic cam operation, so before using this

Execute the specified cam table at the rising edge of Execute, or refresh the specified cam table after

Instruction Name Graphical representation ST language
MC CamIn (
Master:= ,
Slawe:= ,
Execute:= ,
MC_Camin_0 P MasterOffset:= ,
SM3.Basie MC_ Camin = SlaweOffset:= ,
HMaster InSync — MasterScaling:= ,
Slave - 5laveScaling:=
—Execute CommandAborted — - :
—MasterDffset Error— Sltartkl: g0es=
C —{SlaveDffset ErrorlD |- CamTablelD:= ,
am —MasterScaling EndOfProfile — VelocityDiff:= ,
MC_Camin action start —{SlaveScaling Tappets — Bccoeleration:= ,
—|Staritode Deceleration:= ,
—CamTablelD Jerk:=
—VelocityDiff s .
R TappetHysteresis:= ,
—{Deceleration InSyne=>s
—derk Busy=> ,
— TappetHysteresis CommandAborted=> ,
Error=> ,
ErrorID=> ,
EndOfProfile=> ,
Tappets=> );
(2) Related variables
. Initial .
VAR IN OUT Name Data type Effective range value Description
Master master axis AXIS REF - - map to master axis
Slave slave axis AXIS REF - - map to slave axis
. Initial ..
VAR INPUT Name Data type Effective range \21111111 Description
) Risi ional
Execute valid BOOL TRUE/FALSE | FALSE | sing edge signal,  execute
current command
" .
MasterOffset ma(s) fef;eatms LREAL - 0 master table offset
SlaveOffset | slave axis offset LREAL - 0 slave table offset
. . Scal fact f th i
MasterScaling | master axis scale LREAL - 1 care actor 0 ¢ mamn
configuration file
. . Scale factor for slave
SlaveScaling | slave axis scale LREAL - 1 .
configuration files
engagement 0: absolute position
StartMode method of slave | MC_StartMode 0-4 absolute | 1: relative position
axis 2: ramp_in (ramp in)
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3: ramp_in_pos (positive ramp in)
4: ramp_in neg (negative ramp
im)
Define the using of cam table,
output point of
CamTableID cam table MC CAM_ID - - MC_CamTableSelect, used
together with CamTableID
Velocity Diff speed LREAL Negat'n'/e number, 0 Max1rpum V§1001ty of
0, positive number superimposed motion [u/s]
Acceleration target LREAL Negatll\./e number, 0 acceleration [u/s?]
acceleration 0, positive number
Deceleration target LREAL Negat'l\'/e number, 0 deceleration [u/s?]
deceleration 0, positive number
. Negative number, . ;
Jerk target jerk speed LREAL 0, positive number 0 jerk speed [u/s’]
Tap petIi—iysteres tappet hysteresis LREAL - - tappet hysteresis
. Initial oy
VAR _OUTPUT Name Data type Effective range value Description
cam take TRUE indicates that the slave axis
InSync BOOL TRUE/FALSE | FALSE |is synchronized with the spindle
effect
based on the cam table
. True when the execution of the
Busy executing BOOL TRUE/FALSE | FALSE function block has not yet ended
CommandAborted 'Instructlon BOOL TRUE/FALSE | FALSE Module execution interrupted is
interrupted true
Error error BOOL TRUE/FALSE | FALSE | Function block execution error
ErrorID error code | SMC ERROR - 0 Error recognition
EndOfProfile curve BOOL TRUE/FALSE | FALSE |DUlse output: The cycle of cam
completed contour ends
SMC_TappetDat for tappet signal processed by
Tappets tappet table a ) ) SMC_GetTappetValue

(3) Function description

®  This instruction is implemented by the "SM3 Basic" library.

® This command can perform synchronous cam action as the cam table for the phase (spindle) and
displacement (slave axis).

® There are two production methods for the cam table specified by this instruction:

(1) Compile using a cam editor;

(2) Build a cam table data structure through programming.

In a cam system, to call a cam curve, first call MC_CamTableSelect command to select the corresponding
cam table and then executes MC Camln. If you want to replace the cam curve, then -call
MC CamTableSelect again to reselect the cam table.

Need to use MC_CamOut command to release the cam coupling relationship between the master and slave
axis.

When the command is executed, the cam relationship between the slave axis and the spindle will be
released when the slave axis of the command executes other motion commands, and Command-Aborted
variable of MC Camln is output as TRUE.
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3-3-2-3. Cam unbinding [MC_CamOut]

(1) Instruction overview

Release the cam coupling relationship between the specified slave axis and its corresponding spindle.

Instruction Name Graphical representation ST language
MC CamOut {
MC_[_",_an\.Dut_-..' 2 Slave:= ,
release the gy D PARERRE
MC CamOut ) T i Done=> ,
- cam action —{Execute Busy T
EI ek r
Error . 5
ErrorlD SO
ErrorID=> ):
(2) Related variables
Vais 1IN OI0nT Name Data type Effective range I\fl;i[:;l Description
Slave slave axis AXIS REF - - map to the axis
VAR _INPUT Name Data type Effective range I\fl;i[:;l Description
Execute valid BOOL TRUE/FALSE | FALSE | Rising edge signal, execute  current
command
. Initial .
VAR OUTPUT | Name Data type Effective range value Description
Done completed BOOL TRUE/FALSE | FALSE | | RUE when instruction execution is
completed
. True when the execution of the
Busy executing BOOL TRUE/FALSE | FALSE function block has not yet ended
Error error BOOL TRUE/FALSE | FALSE | Function block execution error
ErrorID error code | SMC ERROR - 0 Error recognition

(3) Function description

® This instruction is implemented by the "SM3 Basic" library.

® This command is used to release the cam coupling relationship between the specified slave axis and its
corresponding spindle.

® Release the slave axis cam coupling relationship at the rising edge of Execute.

® After the cam relationship is disconnected, the slave axis may not necessarily stop. If the speed of the slave
shaft is not 0 before executing the command, then after the command DONE signal is completed, the cam
coupling relationship is disconnected, but the slave axis still operates at the speed before cutting out.

® If the command is executed without a cam coupling relationship for the slave axis, an ERROR error will

OocCcCur.
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3-3-2-4. CAM action start [MC_Gearln]
(1) Instruction overview

Set the gear ratio of the master and slave axes and activate the electronic gears.

Instruction Name Graphical representation ST language
MC GearIn(
Master:= ,
Slave:= ,
MC_Gearln_0 e i e
SM3_BasicMC_Gearn, L% RatioNumerator:= ,
Baster InGear— RatioDenominator:= ,
Helave Busy— Lceoeleration:= ,
) —Em e ; (e — Deceleration:= ,
MC Gearln cam action start —{Ratichlumerator Commandfborted — Jepiie
- —RatiocDencminator Error— P
—Acceleration ErrorlD — BufferMode:= ,
—|Deceleration InGear=> ,
. Busy=>
—|BufferMode Active=» ,
Commandbiborted=> ,
Tror=> ,
ErrorID=> };
(2) Related variables
VAR IN OUT Effective | Initial e
. Name Data type Description
range value
Master master axis AXIS REF - - |map to master axis
Slave slave axis AXIS REF - - map to slave axis
Effective Initial o
VAR _INPUT Name Data type Description
- range value
. Rising edge signal, execute current
Execute valid BOOL TRUE/FALSE|FALSE
command
. numerator of positive
RatioNumerator . DINT 1  |offset on the master table
gear ratio number
) ) denominator positive
RatioDenominator . UDINT 1  |offset on the slave table
of gear ratio number
positive
. target .
Acceleration . LREAL number 0 acceleration [u/s?]
acceleration
. target positive )
Deceleration . LREAL 0 |deceleration [u/s?]
deceleration number
target jerk positive .
Jerk LREAL 0 jerk speed [u/s’]
speed number
MC BUFFER
BufferMode buffer mode N - - -
MODE
Effective Initial o
VAR _OUTPUT Name Data type Description
- range value
. The slave station moves at the given
gear ratio . .
InGear hed BOOL TRUE/FALSE|FALSE master station speed ratio, and the
reache
Target speed reached by the slave
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VAR IN OUT Effective | Initial e
. Name Data type Description
range value
axis is TRUE
) True when the execution of the
Busy executing BOOL TRUE/FALSE|FALSE )
function block has not yet ended
Active in control BOOL TRUE/FALSE|FALSE Change to TRUE in control
instruction L .
CommandAborted| BOOL TRUE/FALSE|FALSE Module execution interrupted is true
interrupted
Error error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID error code SMC_ERROR - 0  [Error recognition

(3) Function description

®  Start the cam action at the rising edge of Execute

To decouple after executing the electronic gear, the GearOut command must be used.

® This command is a speed electronic gear function, and the loss of synchronization distance caused during

the acceleration process will not be automatically compensated.

® When the Busy signal is TRUE during command execution, repeatedly triggering the rising edge of

Execute will not restart the command regardless of whether the target speed of the slave axis has been

reached.

® When reaching the target speed, InGear is TRUE, and at this time, the slave axis movement quantity=the

spindle movement quantity * RatioNumerator/RatioDenominator.

® Ifthe spindle speed changes in real time, please use this command with caution.

Note: Do not use MC_SetPosition during instruction execution to prevent accidents caused by rapid motor

operation.

3-3-2-5. Position specified gear action [MC_GearInPos]

(1) Instruction overview

Set the electronic gear ratio between the main axis and the slave axis for electronic gear action.

Specify the spindle position and slave axis position of starting synchronization, and the starting synchronization

distance of the spindle, and use this to complete the action of entering the electronic gear.

Instruction

Name

Graphical representation

ST language
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MC GearInPosg(
Master:= ,
Slave:= ,
Execute:= ,
RatioNumerator:= ,
— E: RaticDenominator:= ,
HMaster StartSync — MasterSyncPosition:= ,
SSlave InSync— SlaveSyncPosition:= ,
.. . —Execute Busy— ]
position specified | b eeator Aivel MasterStartDistance:= ,
MC_GeaI'Il’lPOS . —RatioDenominator Commanddiborted — BufferMode:= ,
gear action —MasterS}'ncF'o_sition Errori— ZvoidReversal:= |
—{SlaveSyncPosition ErrorlD -
—|MasterStartDistance StartSync=> ,
—BufferMode InSync=> ,
—AwoidReversal :
Busy=>» ,
Lotive=> ,
Commandiborted=> ,
Error=> ,
ErrorID=> |)r
(2) Related variables
VAR IN OUT . Initial _
- Name Data type Effective range Description
value
Master master axis AXIS REF - - map to master axis
Slave slave axis AXIS REF - - map to slave axis
) Initial _
VAR _INPUT Name Data type Effective range I Description
value
. Rising edge signal, execute current
Execute valid BOOL TRUE/FALSE |FALSE
command
i numerator of . .
RatioNumerator . DINT positive number 1  |master axis offset
gear ratio
) ) denominator of o )
RatioDenominator . UDINT positive number 1 [slave axis offset
gear ratio
Spindle Negative number, ) o )
. o . Main position for axis synchronous
MasterSyncPosition| synchronization LREAL 0, positive 0 .
. operation
position number
slave axis Negative number, o )
. o . Slave position for axis synchronous
SlaveSyncPosition |synchronization LREAL 0, positive 0 .
iy operation
position number
Execute Negative number, The main distance of the gears in
MasterStartDistance| synchronous LREAL 0, positive 0  the program (start the slave axis to
spindle position number enter synchronization)
MC BUFFER
BufferMode buffer mode - - F
MODE
) Initial .
VAR _INPUT Name Data type Effective range ) Description
value
IFALSE: Indicates that slave axis
. reversal is physically possible and
. Prohibit reverse
AvoidReversal BOOL TRUE/FALSE |FALSE acceptable.
run
TRUE: Indicates that slave axis
reversal is physically impossible,
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Otherwise, it may cause danger. It
is only applicable to modular
driven axis. If reverse rotation
cannot be avoided, the axis will
stop due to an error

Initial
VAR OUTPUT Name Data type Effective range i Description
value
Start If the electronic gear starts
StartSync o BOOL TRUE/FALSE |FALSE .
synchronization processing, 1t 1S true
Arrival [Electronic gear command
InSync o BOOL TRUE/FALSE |FALSE
synchronization completed
) True when the execution of the
Busy Executing BOOL TRUE/FALSE |FALSE .
function block has not yet ended
Active In control BOOL TRUE/FALSE |FALSE Change to TRUE in control
Instruction Module execution interrupted is
CommandAborted ] BOOL TRUE/FALSE |FALSE
interrupted TRUE
Error Error BOOL TRUE/FALSE |FALSE [Function block execution error
ErrorID Error code | SMC _ERROR - 0  [Error recognition

(3) Function description

® This instruction is implemented by the "SM3 Basic" library.

®  After starting the action, the slave axis target speed is the speed obtained by multiplying the spindle speed
by the gear ratio, and the acceleration and deceleration actions are carried out.

® The process from the start of synchronization to the end of synchronization in this function block is
essentially an electronic cam that slave axis follows the spindle within the synchronization interval. At this
time, based on the spindle range (MasterSyncPosition-MasterStartDistance, MasterSyncPosition) and the
slave axis range (current position, SlaveSyncPosition), the command will automatically design a cam curve
based on the set gear ratio and the above three parameters, When performing synchronization, slave axis
will follow the spindle to complete the cam movement.

® If the master-slave axis operates in linear mode, it is necessary to ensure that the above parameters are set
reasonably, otherwise the gear action cannot be carried out correctly. Therefore, it is recommended to use
this command when the master-slave axis is in modulus axis mode. For example, both the master and slave
axis linear working modes move in a forward direction, if the master axis position
MasterSyncPosition-MasterStartDistance or the slave axis position>SlaveSyncPosition, the electronic gear
action cannot be cut in.

® At the same time as synchronization is completed (InSync is true), the target speed is reached, and then the
slave axis movement quantity=the spindle movement quantity RatioNumerator/RatioDenominator

® For AvoidReversal: If the slave axis is a modal axis and the spindle speed (the multiple relationship of gear
ratio) is not relative to the velocity relationship of the slave axis, then MC_GearInPos will try to avoid
reversing of the slave axis. It attempts to "stretch" the motion of the slave axis by adding 5 slave axis
cycles. If this stretching is invalid, an error will occur and slave axis will error stop. If the slave axis speed
is associated with the spindle speed (which is a multiple of the gear ratio), an error will occur and the axis

will error stop. If the slave axis is a linear axis mode axis, an error will occur at the rising edge of Execute.

(4) Application

Example 1: Set the electronic gear ratio between the main axis and the slave axis to perform electronic gear
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action. Specify the spindle position and slave axis position to start synchronization, and the starting
synchronization distance of the spindle, and use this to complete the action of entering the electronic gear.
Select the virtual axis for the main axis, select the Ethercat real axis from the slave axis, set the main axis speed
to Su/s, and the direction is positive.

(1) Programming: The starting positions of both axes are set to 0, the spindle is set to a speed of 5 u/s using the
function block "MC_MoveVelocity", and the direction is positive. The electronic gear ratio of the two axes is
set to 1:1 using "MC_GearInPos", the spindle synchronization position is 100u, the slave axis synchronization
position is 50u, and the spindle starting synchronization distance is 40u.

2 iEshiES-1E. project” - XS Studio V1.0.0
X RmE WE IR cCc ®F ®E Bl IR 80 %

@B E & o o b BEX (MR 9 MR 62t (74 | Application [Device: PLCBSE] ~ 08 OF |, g W ([(E5zc= = 3 | M =
Erof o | -8 YN Y |7
B > & X | (@] POU x| [{ FEtherCAT Master SoftMotion &  sM_Drive_Virtual (@ Device  |##  SM_Drive_GenericDSP402 @ Trace | & EtherCAT Task |
=0 ERE-AE L
= [ Device (esa3304) 3 MC_Power_0: SM3_Basic.MC_Power;
& e bl 4 MC_Power_l: SM3 Basic.MC_Power;
EULL ] 5 MC_MoveVelocity 0: SM3_Basic.MC MoveVelocity:
= ) Application € MC GearInPos_0: SM3 Basic.MC GearInPos;
& cam 7 PWR_EN: BOOL;
[ilf==E — =
@] Pou (PrG)
- @ rsmE
= & EthercAT_Task MC_MoveVelocity_0
& rou o sv— N 5u3,su.c.m‘uwmn:a‘:m
& Trace _ MCPower D — nVelocityl
SM3_Basic MC_Powcr —Execute Busy~
= [ EtherCAT Master_SoftMotion [ loConfig_Giobals SM_Drive_Virtual __| i Status— 5 Velocity Activel~
= [ xmE_DSSC_CoE_Drive R ‘ Enabl bRegulatorRealState (— 100 A i G -
i PWR_EN On bOri - 100 |—{Deceleration Error—
HeP M prive_GenericDS) % ! bDriveStart Busy|- 00— etk ErrorlD|
[ HreH_sPeeED 10 (FiI0) ] Error— 1 | IDirection
=% SoftMotion General Axis Pool ErroriD}- —{BufferMode
& SM_Drive_Virtual (M _Dri
MC_GearinPos_0
MC_Power_1 SM3_Basic MC_GearinPos
SM3_Basic MC_Power Master StartSync—
[ 1oConfig_Globals.SM_Drive_GenericDSP402 | 4 i Status — Slave InSync
[Enabl bRegulatorRealState (— —Execute BusyH
egulatorOn bOri - 1] i Active
bDriveStart Busy— [ 1 |—RatioDenomi (e -
Error— 100 M ssition Error—
ErorlD- €0 esition ErmorlD-
50 Distance
—BufferMode
—AvoidReversal

(2) You can use 'Trace' to view the current status. As can be seen from the cursor, synchronization starts at 60u
for the spindle position. After synchronization is completed, the spindle position is at 100u, the slave axis
position is at 50u, and the slave axis speed is at Su/s.
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] 1]11] 480
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147 -
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] 0| 1]at
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3-3-2-6. Gear action release [MC_GearOut]

(1) Instruct

ion overview

Disconnect the electronic gear coupling between the slave axis and spindle.

Instruction Name Graphical representation ST language
MG GearOut:0 . S Lalnd
SM3_Basic MC_GearOul = Slave:= ,
gear action HSlave Done Exeche .
MC_GearOut —|Executs Busy Done=> ,
release Error Busy=>
ErrorlD Error=> ,
ErrorlID=> );
(2) Related variables
VAR IN OU Effective Initial o
- Name Data type Description
T range value
Slave slave axis | AXIS REF - - map to the axis
Effective Initial o
VAR INPUT| Name Data type Description
- range value
Execute valid BOOL TRUE/FALSE| FALSE [Rising edge signal, execute current command
VAR OUTP Effective Initial o
= Name Data type Description
UT range value

Done completed BOOL

If the coupling between the slave axis and the

TRUE/FALSE| FALSE spindle electronic gear is disconnected, it is

true

Busy executing BOOL

TRUE/FALSE| FALSE

True when the execution of the function block
has not yet ended

Error

error BOOL

TRUE/FALSE| FALSE [Function block execution error

ErrorID | error code | SMC_ERROR

- 0 Error recognition

(3) Function description

®  This instruction is implemented by the "SM3 Basic" library.

® After cutting out the electronic gear, the speed from the slave axis is the speed before cutting out, so it is

necessary to cooperate with MC_Stop command stops the slave axis.

® Specify the action object axis through Slave, specify Deceleration, and abort the executing command

MC_Gearln (gear action start), MC_ GearInPos (position specified gear action) command.

® This instruction has no effect for the master axis action of command MC_Gearln and MC_GearInPos.
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3-3-2-7. Master slave axis phase offset [MC Phasing]

(1) Instruction overview

Specify the phase deviation between the master and slave axes.

Instruction Name Graphical representation ST language
MC Phasing(
Master:= ,
o Slave:= ,
WF 5" E Execute:= ,
S Master Done — PhaseShift:= ,
Hlave Busy— Velocity:= ,
, master slave axis | —|Execute CommandAborted -— Lcceleration:= ,
MC Phasmg —{PhaseShift Error— ;
- phase offset ety ErrorlD Deceleration:= ,
—Acceleration Jerk:= ,
—{Deceleration Done=> ,
—erk Buay=> ,
CommandAborted=> ,
Error=> ,
ErrorID=> );
(2) Related variables
Effective Initial L
VAR IN OUT Name Data type Description
range value
Master master axis | AXIS REF - - map to master axis
Slave slave axis | AXIS REF - - map to the axis
Effective Initial L
VAR _INPUT Name Data type Description
range value
. Rising edge signal, execute current
Execute valid BOOL TRUE/FALSE|FALSE
command
Negative
. Phase number, 0, Specify the phase compensation amount for
PhaseShift ) LREAL o 0 ;
compensation positive the spindle
number
) 0, positive Maximum speed value when performing
Velocity speed LREAL 0 . .
number phase shift [command unit/s]
) ) 0, positive Maximum acceleration during phase shift
Acceleration acceleration LREAL 0 ] ]
number execution [command unit /s?]
) ) 0, positive Maximum deceleration during phase shift
Deceleration deceleration LREAL 0 ] ]
number execution [command unit /s?]
) 0, positive Maximum jerk speed during phase shift
Jerk jerk speed LREAL 0 . .
number execution [command unit /s3]
Effective Initial L
VAR _OUTPUT Name Data type Description
range value
If the electronic gear coupling between the
Done completed BOOL TRUE/FALSE| FALSE [slave axis and the spindle is disconnected, it
is true
) True when the execution of the function
Busy executing BOOL TRUE/FALSE|FALSE
block has not yet ended
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instruction
CommandAborted| . BOOL TRUE/FALSE|FALSE Module execution interrupted is true
interrupted
Error error BOOL TRUE/FALSE| FALSE [Function block execution error
ErrorID error code |SMC_ERROR - 0  |[Error recognition

(3) Function description

® Perform phase shift at the rising edge of Execute, slave axis automatically calculates a smooth curve to
complete the phase shift from the slave axis to the main axis. The phase difference between the main and
slave axes is the PhaseShift value of the input signal, and a positive value is the lag of the slave axis to the
main axis.

® After completing the offset, the Done signal output is true.

® Compensate for the phase difference between the master and slave axes based on the set PhaseShift,
Velocity, Acceleration, and Deceleration.

® When the phase difference between the master and slave axes reaches PhaseShift, the Done signal is
output.

® When executing the command, the spindle command position and feedback position remain unchanged,
and the slave axis is adjusted. After completion, the phase difference between the slave axis and the spindle
is PhaseShift. The final result of this command is the phase offset between the given values of the axis, so
the actual feedback value of the real axis may not be consistent with the final offset.

3-3-2-8. CAM range [SMC_CAMBounds]

(1) Instruction overview

When the slave axis is coupled with the spindle cam, the maximum position, speed, and acceleration of the
slave axis can be calculated using this function block.

The spindle moves under maximum input speed and acceleration/deceleration restrictions. This command can
check whether the curve is correct when designing the cam table, provided that the maximum acceleration,
deceleration, speed, etc. of the spindle are known.

Instruction Name Graphical representation ST language
SMC CAMBounds (
ChM:= ,
bExecute:= ,
dMasterVelMax:= ,
dMasterAccMax:= ,
= dMasterScaling:= ,
—|pExecute bBusy - dSlaveScaling:= ,
—{dMasterVelMax bError— e
—dMasterfocMax nErrorlD — 3
SMC_CAMBounds CAMrange | —|dMasterScaling dMaxPos bBusy=> ,
—{dSlaveScaling dMinPos | e
dMaeVel |- nErrorID=> ,
dMinVel |- dMaxPos=> ,
dMaxidecDec|— dMinPos=> ,
dMinAccDec— dMaxVel=> ,
dMinVel=> ,
dMaxAccDec=> ,
dMinAccDec=> );

(2) Related variables
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VAR _IN OUT Effective | Initial e
. Name Data type Description
range value
Cam CAM MC_CAM_REF - - map to the cam
Effective Initial o
VAR INPUT Name Data type Description
- range value
. Rising edge signal, execute current
bExecute valid BOOL TRUE/FALSE|FALSE
command
dMasterVelMax | max speed LREAL - 1  [Maximum spindle speed in absolute mode
max Maximum spindle acceleration in absolute
dMasterAccMax . LREAL - 0
acceleration mode
dMasterScaling |Scale Factor LREAL - 1 [Scale factor for spindle cam application
dSlaveScaling |Scale Factor LREAL - 1 [Scale factor for slave cam application
Effective Initial o
VAR OUTPUT Name Data type Description
- range value
If the coupling between the slave axis and
bDone Completed BOOL TRUE/FALSE| FALSE the spindle electronic gear is disconnected,
it is true
) True when the execution of the function
bBusy Executing BOOL TRUE/FALSE|FALSE
block has not yet ended
bError Error BOOL TRUE/FALSE| FALSE [Function block execution error
nErrorlD Error code | SMC_ERROR - 0  |[Error recognition
o Calculate the maximum position of the
dMaxPos  Max positionl ~LREAL - 0 :
slave axis based on the cam table
i ) . Calculate the minimum position of the slave
dMinPos Min position LREAL - 0 .
axis based on the cam table
Calculate the maximum speed of the slave
dMax Vel Max speed LREAL - 0 .
axis
) . Calculate the minimum speed of the slave
dMinVel Min speed LREAL - 0 .
axis
Max Calculate the maximum acceleration of the
dMaxAccDec ) LREAL - 0 )
acceleration slave axis
. Min Calculate the minimum acceleration of the
dMinAccDec . LREAL - 0 .
acceleration slave axis

(3) Function description

Based on the rising edge of bExecute, the "dMasterVelMax", "dMasterAccMax", "dMasterScaling", and

"dSlaveScaling" values of the input variables are integrated with the cam table data to calculate the

equivalent value of the "maximum position" and "minimum position" of the slave axis. For example, if the

spindle cycle is 360 and the cam table is a straight line with a slope of 2, the calculated result is shown in

the following figure:
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SMC_CAMBounds 0
SMC CAMBounds
CaMS —SicaM - bhone Rl
bEusy = BRS
testa bError = RN
ﬂ.ﬂ bExecute nErrorlD
500 —{dMasterVelMax dMaxPos
1000 —jdMasterAccMax dMinPoes|—- [ o |
1 —dMasterScaling dMaxVel
1 —{dSlaveScaling dMinVel |-
dMaxAccDec [~
dMinAccDec

® The spindle can be calculated using this command when running in absolute mode or when the spindle is
set to cycle mode, and the modulus is set to spindle cycle.
® The cam table is XY VA (valid in polynomial mode), and one-dimensional arrays, two-dimensional arrays,

etc. are invalid.

(4) Application
Example: Establish an electronic cam table, and calculate the maximum position, speed,
acceleration/deceleration of the slave axis through "SMC CAMBounds" after coupling the slave axis and the

spindle cam. Select the virtual axis for the main axis and the Ethercat real axis for the slave axis.
Program:

Right click on "Application" in the project device bar, select "Add Object" - "Cam Table", name it Cam,
and open it to add the corresponding cam table parameters as shown in the following figure.
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Select the cam table by instruction MC_CamTableSelect, select the coupling mode as absolute, and configure
the electronic cam module MC_Camln. Set the spindle running speed to 5 and acceleration to 100 using
"MC-MoveVelocity", and calculate the maximum position, speed, and acceleration of the slave station using
"SMC_CAMBounds". The master station runs synchronously with the master slave bounding, and sets the slave
axis running mode to modulus - running between 0 and 360.
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2 EIHES- D project’ - XS Studio V1.0.0
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¥C_Power_0: SM3_Basic.MC_Power;
MC_Powsr_1: SM3_Basic.MC_Power;

PWR_EN: BOOL:

MC_MoveVelocity_0: SM3_Basic.MC_MoveVelocity:
SMC_CAMBounds_0: SM3_Basic.SMC_CAMBounds;
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By monitoring the position and speed of the slave axis through "Trace", it can be seen that the maximum
position and speed matched during operation.

216



[t
M S
1 - Bl

- M mm SM_Drive_Virtual.fSetPosition

| M - BEE2
400 e “..mm SM_Drive_Virtual.fSetvelacty
| M Nt
ittt mm SM_Drive_GenericDSP402.fSetPosition

i M . = POU.SMC_CAMBounds_0.dMaxPos
st
= EEe

. mm SM_Drive_GenericDSP402.fSetvelocity

‘. 3 POULSMC_CAMBounds_0.dMaxvel
= B#s

1 POUMC_Gearln_0.Execute

= Es

1 POU.MC_Gearln_0.InGear

POU.MC_GearlnPos_i.Execute
- E&s
£ POUMC_GearInPos_0.InSync
' | ; E ! = E&e
/""'" {3 POUMC_GearInPos_0.StartSync

30s 1m 1m30s 2m 2m30s 3m <

217



3-3-2-9. CAM position range [SMC_CAMBounds_Pos]

(1) Instruction overview

When the slave axis is coupled with the spindle cam, the maximum and minimum positions of the slave axis can

be calculated using this function block. Compare to SMC_CAMBounds, this function block lacks calculations

such as maximum acceleration, and all other work is consistent.

Instruction Name Graphical representation ST language
SMC CAMBounds Pos {
ChM:= |
bExecute:= ,
SMC_CAMBounds_Pos_0 dMasterVelMax:= ,
e RN LR £ b ne dMastericcMax:= ,
CAM position | -—bExecute bBusy dMasterScaling:= ,
SMC_CAMBounds_Pos —{dMastervielMax bError dSlavedcaling:= ,
range —ldMasterficcMax nErrarlD bDone=>
—{dMasterScaling dMaxPos ;
—ldSlaveScaling dMinPos BBuye=s
bError=> ,
nErrorID=> ,
dMaxPos=> ,
dMinPos=> );
(2) Related variables
Effective Initial o
VAR IN OUT Name Data type Description
- - range value
Cam CAM MC_CAM_REF - - map to the cam
Effective Initial o
VAR INPUT Name Data type Description
- range value
. Rising edge signal, execute current
bExecute Valid BOOL TRUE/FALSE|FALSE
command
dMasterVelMax | Max speed LREAL - 1  [Maximum spindle speed in absolute mode
Max Maximum spindle acceleration in absolute
dMasterAccMax . LREAL - 0
acceleration mode
dMasterScaling |Scale Factor LREAL - 1 [Scale factor for spindle cam application
dSlaveScaling |Scale Factor LREAL - 1 Scale factor for slave axis cam application
Effective Initial o
VAR OUTPUT Name Data type Description
- range value
If the coupling between the slave axis and
bDone Completed BOOL TRUE/FALSE| FALSE the spindle electronic gear is disconnected,
it is true
) True when the execution of the function
bBusy Executing BOOL TRUE/FALSE|FALSE
block has not yet ended
bError Error BOOL TRUE/FALSE|FALSE [Function block execution error
nErrorID Error code | SMC ERROR - 0  [Error recognition
. Calculate the maximum position of the slave
dMaxPos  |[Max position LREAL - 0 .
axis based on the cam table
) ) . Calculate the minimum position of the slave
dMinPos Min position LREAL - 0 .
axis based on the cam table

(3) Function description
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Based on the rising edge of bExecute, the "dMasterVelMax", "dMasterAccMax", "dMasterScaling", and
"dSlaveScaling" values of the input variables are combined with the cam table data to calculate the
"maximum position" and "minimum position" of the slave axis.

The spindle can be calculated using this command when running in absolute mode or when the spindle is
set to cycle mode, and the modulus is set to spindle cycle.

The cam table is XY VA (valid in polynomial mode), and one-dimensional arrays, two-dimensional arrays,
etc. are invalid.
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3-3-2-10. Display cam table in visualization [SMC_CamEditor]

(1) Instruction overview

This function block is used to display cam table in visualization. This feature block does not work without
TargetVideo or WebVideo.

Instruction Name Graphical representation ST language
SMC_CamEditor_0 - e CROEds Lo |
. . = L0 2 : - '-. et Elen, . S TN CATEON = EbEnable:= r
SMC CamEditor | iSP1aY cam tablein | _pgnzhie bCAMchanged bCAMchanged=>
- visualization Heam bError bEError=> ,
nErrorlD nErrorID=> ,
cam:= ;7
(2) Related variables
VAR IN OUT . Initial _
. Name Data type Effective range Description
value
Cam CAM | MC_CAM REF - - map to the cam
i Initial _
VAR INPUT | Name Data type Effective range | Description
value
bEnable valid BOOL TRUE/FALSE | FALSE [Modify the cam table when it is true
VAR _OUTPU . Initial _
- Name Data type Effective range Description
T value
The cam in the visualization has
bCAMchanged|Completed BOOL TRUE/FALSE | FALSE .
changed. Then it is true
bError Error BOOL TRUE/FALSE | FALSE [Function block execution error
nErrorID | Error code| SMC ERROR - 0 Error recognition
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3-3-2-11. CAM tappet control [SMC CamRegister]

(1) Instruction overview

Implement cam tappet control (cam switch). When editing the cam, it is possible not to edit the curves of the

master and slave axes, and simply configure the tappet table to achieve tappet control through this function

block.
Instruction Name Graphical representation ST language
SMC :'amRegister{
Master:= ,
SMC_CamRegister_0 = CamTakle:= ,
. SM3. Basic. SMC. ComBeg pster — bTappet:= ,
HAMaster Busyl—
Enakle:=
HCamTable Errar— o Eﬁ::'
. CAM tappet b Tappet ErrorlD|- MasterOfiset:=,
SMC_CamRegister —Enable EndOfProfile — MasterScaling:= ,
control —{MasterDffset TappetHysteresis:= ,
—|MasterScaling DeadTimeCompensation:= ,
—{TappetHysteresis Bugy=>
—DeadTimeCompensation =2
Error=> ,
ErrorlID=> ,
End0OfProfile=> );

(2) Related variables

VAR IN OUT Effective Initial o
- Name Data type Description
range value
Master Master axis AXIS REF - - map to the master axis
Mapping to an electronic cam, i.e. an
CamTable CAM table | MC CAM REF - - i .
- - electronic cam instance
ARRAY
bTappet Tappet output [1.MAX_NUM_T tappet point t
appe appet outpu - - appet point outpu
pp pp p APPETS]OF ppetp tp
BOOL
Effective Initial o
VAR INPUT Name Data type Description
range value
Enable Executing BOOL TRUE/FALSE|FALSE [Execute current instruction is TRUE
master axis )
MasterOffset . LREAL - 0  Offset on main table
position
) master axis . .
MasterScaling i LREAL - 1 |Scale factor of the main configuration file
scale
. tappet L
TappetHysteresis . LREAL - - tappet hysteresis size
hysteresis
i . IDeadband time compensation in seconds.
DeadTimeCompen| Dead time ] o )
. ) LREAL - 0  [The expected spindle position will be
sation compensation . . .
calculated using linear extrapolation method
Effective Initial L
VAR OUTPUT Name Data type Description
range value
. True when the execution of the function
Busy Executing BOOL TRUE/FALSE|FALSE
block has not yet ended
Error Error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID Error code SMC _ERROR - 0  [Error recognition
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VAR IN OUT Effective | Initial _
. Name Data type Description
range value

Curve cycle True if the spindle position is greater than or

EndOfProfile BOOL TRUE/FALSE|FALSE

completion equal to the set cycle

(3) Function description

® Enable signal is TRUE, and if there is no error output, Busy output is TRUE to execute tappet control.

® The control function block is not related to the slave axis in the electronic cam, only the spindle cycle and
tappet table need to be configured.

® bTappet is a one-dimensional Boolean structure (MAX NUM TAPPETS=512), and bTappet[i]
corresponds to ith tappet output DeadTimeCompensation, the unit is second. When set to a positive value,

it is ahead the tappet signal, and when set to a negative value, it is behind the tappet signal.

(4) Application

Example: Set 3 tappets in the tappet table in the cam table. Set the spindle speed to 5 and the acceleration to
100, and run the spindle through the trajectory set in the cam table. The main axis is selected as the virtual axis,
and the slave axis is selected as the real axis.

Programming

Right click on "Application" in the project device bar, select "Add Object" - "Cam Table", name it Cam, and
open it to add the corresponding tappet parameters as shown in the following figure.

£ JEEEES-ME. project* - XS Studio V1.0.0
Y RE WE IR SF & B IR #s0O = Cam

S EH & v & 27 ﬂ ,.,,; j *¥ | Application [Device: PLC B8] ~ &%
W v+ 3 X ou @ Trace B¢  SM_Drive_GenericDSP402 @ Cam x [ Eth
= ERES-LE || am camE BF HHEE
= (@ pevice (xsA330-W) |ED X BN EAE
= B pc B8 P 4
=£) Application ® 0 4T %
@ cam ® 120 EB# =
i F=Es ] 60 B %
%]_ POU (PRG) = e o %
- B remE ° 2
= 2 EtherCAT Task ] 60 177 £
& P ® > % %
85 Trace o 3
= I_" EtherCAT_Master_SoftMotion (EtherCAT Master SoftMot m 20 e £
=[] XINJE_DSSC_CoE_Drive_Rev4_0 (XINJE-DSSC Ether & 80 X o
Mg SM_Drive_GenericDSP402 (SM_Drive_GenericD = 0 TR %
(1) HIGH_SPEED_IO (SiFI0) P
=2 SoftMotion General Axis Pool
&’ SM_Drive_Virtual (SM_Drive_Virtual)

Add enabling module MC_ Power in the main program, spindle running speed module MC_MoveVelocity. By
using the function block "SMC_CamRegister", the output status of all IDs in the tappet table can be monitored.
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2 EEHES-DEE project” - XS Studio V1.0.0
X4 ®E WE IR crc HF EE B IR &0 #H

@R & o A X MM e (5 | #Y | Application [Device: PLC B8] - O ©F =z & =
T I it s M P .2 ML
EE > 3 x| @ tace  (ff) BEEE @ EthecATTask ]  XINIE_DSSC_CoE_Drive Revd 0 s SM_Drive_GenericDSP402 U@ peviee POU x| [f] EtherCAT Master_SoftMoton |
ERESAE I~ 1| PROGREM EQU
=[] Device (xsa330-w) cl e
e MC_Fowsr_0: SM3_Basic.MC_Power;
Bfricisie PWR_EN: BOOL;
= 3 Application MC_MoveVelocity 0: SM3_Basic.MC MoveVelocity:
& cam € SMC_CamRegister 0: SM3_Basic.SMC CamRegister;
m EEns Tappetout: ARRAY [l..5M3 Basic.MEX NUM TAPPETS] OF BOOL:
POU (PRG) i
- B enmE "
= EtherCAT Task MC_MoveVelocity 0
8 pou MC_Power_0 SM3_Basic.MC_MaveVelocity
&J Trace SM3_Basic.MC_Power i InVelacity|
=[] EtherCAT_Master_SoftMotion (EtherCA| loConfig_Globals.SM_Drive_Virtual s Status — —[Execute Busy[~
G o D e PR e [ Enabl bRegulatorRealState — 5 locity Active
PWR_EN i bRegulatorOn bDriveStartRealState - 100 I ) © orted
8P 5M_Drive_GenericDsP402 (5 1 bDriveStart Busy- 100 —Deceleration Error
[ HiGH_sPEED_I0 (EEEI0) Error 00 ek ErorlD [~
=& SoftMotion General Axis Pool ErrorlD - —|Direction
& 5M_Drive_Virtual (SM_Drive_Virtual —{BufferMode
SMC_CamRegister_0
SM3_Basic.SMC_CamRegister
= Busy—
GVL_for_Cam.Cam SCamTable Error~
“bTappet ErrarlD
—Enable EndGiProfile —
—MasterOfiset
—MasterScaling
—TappetHysteresis
—DeadTimeCompensation

You can see all the current tappet output states of the spindle in "Trace'.

00 R
i “/ = BEx1
mm SM_Drive_Virtual.fSetPosition
49455 | 349.855 | A300.40000000000003
/ = B2
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| / o ik
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1 0fo| a0
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1 = E%7
4 [ SM_Drive_GenericDSP402.fSetvelocity
4 7.016517170630859 | 0.5504086360456615 |
] = E#s
4 1 POU.MC_Gearln_0.Bxecute
O 0] 0] a0
] = B#e
| = POUMC_Gearln_0.InGear
2 0o a0
= B0
= POU.MC_GearlnPos_l.Execute
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4 0l o] a0
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1 0fol a0
o T ERr
] = POU.MC_GearlnPos_0.StartSync
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3-3-2-12. Get cam slave axis position [SMC_GetCamSlaveSetPosition]

(1) Instruction overview

Read the cam table slave axis position, speed, and acceleration information.

Instruction Name Graphical representation ST language
SMC GetCamSlaveSetPosition(
Master:= ,
Slave:= ,
SMC_GetCamSlaveSetPosition_0 i Enable:= ,
M3 Basic. oM. GelCanSlavetel on.'—| MasterOffset:=
3 AMaster fStartPosition |- B . T
obtain the Hlave fStart\elocity SlaveC-:'fseF ==
SMC GetCamSlaveSet | cam slave | —fEnatle fStartAcceleration HMasterdon L=
- . . —|MasterOffset Busy— SlaveScaling:= ,
Position axis ~|SlaveDffset Error— CamTablelID:= ,
i —I'\-'IasterSca.Iing ErrorlD - fStartPosition=> ,
position :tsjl::;?t:;la‘l,llan fStart'\f'elcc:ity=i_> ;
fStarthcceleration=> ,
Busy=> ,
Error=> ,
ErrorID=> };
(2) Related variables
VAR _IN OUT Effective | Initial _
. Name Data type Description
range value
Master master axis | AXIS REF - - map to the master axis
Slave slave axis | AXIS REF - - map to the slave axis
Effective Initial L
VAR _INPUT Name Data type Description
range value
) execute current command at the rising
Execute valid BOOL TRUE/FALSE|FALSE )
edge signal
master axis
MasterOffset LREAL - 0  master table offset
offset
slave axis
SlaveOffset LREAL - 0 slave table offset
offset
MasterScaling | master scale LREAL - 1 [Scale factor of the main configuration file
SlaveScaling slave axis LREAL - 1 Scale factor of the slave configuration file
define the using of cam, use together with
CamTableID cam table | MC_CAM_ID - - MC_CamTable
Select output point CamTablel
Effective Initial L
VAR _OUTPUT Name Data type Description
range value
. The position of the slave axis obtained
. slave axis .
fStartPosition . LREAL - 0  [from the cam table and the current spindle
position . .
information
. The slave axis speed obtained from the
) slave axis )
fStartVelocity q LREAL - 0  cam table and the current spindle
spee
P information
1 The slave axis acceleration obtained from
slave
fStartAcceleration ) LREAL - 0  the cam table and the current spindle
acceleration . )
information
Busy executing BOOL TRUE/FALSE|FALSE True when the execution of the function
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VAR _IN OUT Effective | Initial e
. Name Data type Description
range value
block has not yet ended
Error error BOOL TRUE/FALSE|FALSE [Function block execution error
ErrorID error code | SMC_ERROR - 0  |[Error recognition

(3) Function description

+Masteroffset)* MasterScaling)+slaveoffset)* SlaveScaling, Cam is a function of the cam table. For
example, if the starting spindle position of the cam is 0, the master-slave axis is scaled to 1, the
Masteroffset is 100, and the slaveoffset is 0, the function block outputs the position of the slave axis

corresponding to the cam table at 100.

The output value calculated by this instruction is: Y= (cam((Cam starting spindle lookup position

This function block only requires the successful construction of the cam table to read the position of the

slave axis, and there is no requirement for the operation of the master slave axis.
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3-3-2-13. Obtain tappet output value [SMC_GetTappetValue]

(1) Instruction overview

To read the current tappet status, it is necessary to use with MC_CamlIn command.

Instruction Name Graphical representation ST language
SMC_GefTappetValue_0 SMC GetTappetValue |
Rasi o Tappets:= ,
Obtain the tappet iID:= ,
SMC_GetTappetValue | ilD bInitValue:= ,
output value —blnit\."allue : bSetInitValuelktReset:= ,
—{bSetinitValueAtReset bTappet=> ) :
(2) Related variables
VAR IN OUT Effective Initial o
- Name Data type Description
range value
Tappet tappet | SMC_Tappet Data - - map to a tappet
Effective Initial o
VAR _INPUT Name Data type Description
range value
. positive value,
iID tappet ID INT 0 0 tappetID
. initial The initial value of the tappet to be
blnitValue BOOL TRUE/FALSE|FALSE
value allocated on the first call
If it is true, the output value of the
tappet will be set to the initial value
. . when the CamlIn function block
appe
bSetlnitValueAtReset PP . BOOL TRUE/FALSE|FALSE restarts.
rese
If it is FALSE, the value of the tappet
will be maintained when the CamlIn
function block is restarted
Effective Initial o
VAR _OUTPUT Name Data type Description
range value
tappet
bTappet i BOOL TRUE/FALSE|FALSE tappet value
value

(3) Function description

® This function block needs to use together with MC _Camln.
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3-3-2-14. Read the cam table [SMC_ReadCAM]

(1) Instruction overview

Instruction Name Graphical representation ST language
SMC ReadCRM({
SMC_ReadCAM_0 = bExecute:= ,
SM3_Basic_SMC_ReadCAM ST
read the cam —bExecute bOone bDone=>
SMC_ReadCAM —sFileName bBusy i o
table i bBusy=> ,
ErrarlD BEErOE=> ,
CAM ErrorID=> ,
CiM=> §;
(2) Related variables
VAR INPUT Effective Initial o
- Name Data type Description
range value
bExecute | execute BOOL TRUE/FALSE| FALSE fexecute the function block at the rising edge

The name of the file, which contains a cam

sFileName | file name | STRING(255 - -
(235) description that defines ASCII format

VAR OUTP Effective Initial o
- Name Data type Description
UT range value

bDone |completed BOOL TRUE/FALSE| FALSE [True if Cam has been read in

) True when the execution of the function block
bBusy executing BOOL TRUE/FALSE| FALSE
has not yet ended

bError error BOOL TRUE/FALSE| FALSE [Function block execution error
nErrorID  |error code| SMC ERROR - 0 Error recognition
STRUCT(nEle
CAM - MC CAM REF| ments: =0, - -

nTappets : = 0)

(3) Function description

® This function block is designed for loading cams during runtime, and make it available for modules
MC_CamTableSelect and MC_Camln. The cam to be loaded must be created before the cam editor, and
saved in “*.CAM” file (refer to SMC_WriteCAM).

® This function block needs to use together with MC _Camln.

® The size of the loadable cam is limited by the global constant gc SMC _FILE MAXCAMEL (Number of
Elements) and gc SMC _FILE_ MAXCAMTAP (number of cam switch actions).
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3-3-2-15. Modify the cam table [SMC_WriteCAM]

(1) Instruction overview

Used to store the cam table created in the cam editor in a file at runtime.

Instruction

Name

Graphical representation

ST language

SMC WritceChM(
CRAM:= ,

oMl Basic. SMC. WM bExecute:= ,
] modify the b= afi| ] bDone sFileName:= ,
SMC_ WriteCAM cam table ) b& e by N
—sFileNams bError bBusy=> |,
ErrorlD :
bError=- ,
ErrorIl=> );
(2) Related variables
) Initial .
VAR IN OUT | Name Data type Effective range ) Description
value
CAM cam MC _CAM_REF - - map to the cam
) Initial .
VAR INPUT Name Data type Effective range ) Description
value
execute the function block at the rising
bExecute execute BOOL TRUE/FALSE | FALSE d
edge
i The name of the file, which contains the
sFileName file name | STRING(255) R
defined cam description in ASCII format
) Initial .
VAR OUTPUT | Name Data type Effective range ) Description
value
bDone completed BOOL TRUE/FALSE | FALSE [True if the cam is written into the file
: True when the execution of the function
bBusy executing BOOL TRUE/FALSE | FALSE
block has not yet ended
bError error BOOL TRUE/FALSE | FALSE [Function block execution error
nErrorID error code| SMC_ERROR - 0 Error recognition

(3) Function description

® Store the CAM information connected with “CAM?” in the file “sFileName” at the rising edge of bExecut.

® Successfully stored and completed bDone signal output is true.

® The stored cam table information is limited by hardware memory.

® Attention: This function can be executed during program operation, and cam table information can also be

manually stored in offline information.

® WL TR 1.project” - CODESYS — X

X @E WA IR &% @ Bt IR B0 88 | Cam | L 4

EN-2= =] R LR MASCIIESRER Cam S e PLCEE] - OF > |BE =

e < & X | CAT Moster_Softotio B Cam ST $ Mo virtua @ frmE @ e | &0 /[ oevee [ o @ camios |B cmoii @ camioo x| (@ v ||EE -2 x

-0 WATE an#® i Soanaiow VRS - S HBISR - SRR -
= (@ Device (sDH60A32) SERRE B &
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3-3-3. CAM function application

Example 1: Using an electronic cam to achieve spindle running speed mode, with a speed of 15 Plus/S, an
acceleration of 100 Plus/S?, and a positive direction. The slave station runs according to the cam table.
Program operation:
(1) Right click on "Application" in the engineering equipment bar, select "Add Object" - "Cam Table",
name it Cam, and open it to add the corresponding cam table parameters as shown in the following

figure.

_/’ POU i' POU_L |  SoftMotion General Axis Pool >, @ Cam x|
Cam  Camtable Tappets Tappettable
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-0.0%
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-}
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(2) Add the enable module MC_Power, spindle running speed module MC_MoveVelocity in the main
program POU 1, calling the cam table module MC CamTableSelect, configured the electronic cam
module MC_Camln and unbinding electronic cam module MC_CamOut.

PROGRAM POU_1
VAR
MC_Power 0: SM3_Basic.MC_Power:;
PWR_EN: BOOL;//FM{ZFE master slave enabled
MC Power_l: 5M3 Basic.MC_Power;
MC_CamIn 0: SM3 Basic.MC_CamIn;
MC CamTableSelect 0: SM3_Basic.MC CamTableSelect;
CTS_EN: BOOL; // 5% F708¢ load the cam table
MC CamOut 0: SM3 Basic.MC CamOut;
CAMOUT EN: BOOL: ///3&é&gr unbinding cam
MC MoveVelocity 0: SM3_Basic.MC MoveVelocity:
MVEL EN: BOOL;// Z&FE/FZE={ master axis speed mode
END VAR
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loConfig Globals. 5M_Drive GenencD 5P '—‘

[ ioConii Globats SM_Diive GenencDSF402 1

MC_Powsr 0 7] MC_Power 1 )
SM3_Basic. MC_Power — ‘SM3_Basic.MC_Fower

Havis Status— Hponis Statug—

Enatle bRegulstor Enzb bReguistorResiState—

bReguistorCn B bReg.,latmOr £DrvsSienRes Stae

pDriveStan Busy— bDrveStan Busy|~

Errod— Ermor—

ErmoriDf- ErrorlDf-
MC_MoveVeiocity 0 T
SM3_Basic.MC_MoveVelocity —|

Auxis InVelocity—

MVEL_EN Execute Busy[~ MC_Camin 0 7
15 Activel- 'SM3_Basic. MC_Camin =
100 . [: =1 InSyne}
100 |—{D=celeration Enmor Aol Bus
100 — =1 ErrorlD— ~[Execute ‘CommandAboredf

1 —Direction [ rOffsa Erran
—|Butferioda MC_CamTableSalect 0 3 0 | {shveOifsat ErrorlD
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Note: If the slave axis is in motion during CAMOUT execution, and after the command is executed, the slave

axis will continue to

run at its original speed, stop the instruction through MC_Stop, MC_Halt.

Example 2: Using electronic gears to achieve spindle running speed mode, with a speed of 15 Plus/S, an

acceleration of 100 Plus/S?, and a positive direction. The slave station moves according to the electronic gear

ratio of 2. So at this point, the speed of the slave station is 30 Plus/S.
PROGRAM POU_2

VAR

MC Power 0O: 5M3 Basic.MC Power;

MC Power_ l: SM3 Basic.MC Power:

PWR_EN: BOOL; //{Z#F enable

MC GearIn 0: SM3_Basic.MC GearIn:

MC GearOut 0: SM3 Basic.MC GearOut;

MC MoveVelocity 0: SM3 Basic.MC MoveVelocity:;
MVEL_EN: BOOL;//iE/&#E={ speed mode
GearOut_EN: BOOL:/, ~
GI_EN: BOOL;//$5.F £ Fi&&# binding the electronic cam
SMC_GroupPower_0: SM3_Robotics.SMC GroupPower:

ey
5 !
HBFE

disconnect the electronic cam

END VAR
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Appendix

Error
code

Reasons

Description

0

SMC NO ERROR

no €rror

1

SMC DI GENERAL COMMUNICATION ERROR

Communication error. The fieldbus slave
station is no longer operational

2 SMC DI AXIS ERROR axis error
3 SMC DI FIELDBUS LOST SYNCRONICITY Loss of synchronization of fieldbus
10 |SMC DI SWLIMITS EXCEEDED ;Fal;eg 1eaos1t10n exceeds the SWLimit setting
11 SMC DI HWLIMITS EXCEEDED Abnormal hardware position limit
12 |SMC DI LINEAR AXIS OUTOFRANGE Linear axis incremental position overflow
13 |SMC DI HALT OR QUICKSTOP NOT SUPPORTED | Drive status Halt or Quickstop not supported
14 |SMC DI VOLTAGE DISABLED Drive does not have power
15 |SMC DI IRREGULAR ACTPOSITION This error is no longer used
16 |SMC DI POSITIONLAGERROR Excessive position error
17 | SMC DI HOMING ERROR homing error
18 | SMC DI LICENSING ERROR License issues
20 SMC REGULATOR OR START NOT SET Axis status cannot execute motion control
- - = - - commands
21 |SMC WRONG CONTROLLER MODE Axis in incorrect controller mode
25 |SMC INVALID ACTION FOR LOGICAL Invalid logical axis action
30 |SMC_FB_WASNT CALLED DURING MOTION The motion command is running and cannot
- - - - - be interrupted
31 |SMC AXIS IS NO AXISS REF AXIS REF variable type error
32 |SMC AXIS REF CHANGED DURING OPERATION |AXIS_REF variable has been swapped while
- - - - - the module is active
Axis disabled during movement.
33 |SMC FB ACTIVE AXIS DISABLED MC Power bRegulatorOn
Axis is unable to execute motion commands
34 |SMC_AXIS NOT READY FOR MOTION in its current state because Axis has not
- - - - - issued a signal indicating that it is following
the target value
35 |SMC AXIS ERROR DURING MOTION Drive encountered an error while running
40 |SMC VD MAX VELOCITY EXCEEDED Over the max speed fMaxVelocity
41 SMC VD MAX ACCERATION EXCEEDED Over the max acceleration fMaxAcceleration
42 |SMC VD MAX DEDRATION EXCEEDED Over the max deceleration fMaxDeceleration
50 |SMC 3SH INVALID VELACC VALUES Invalid speed or acceleration value
51 SMC 3SH MODE NEEDS HWLIMIT Modg request using terminal switches for
- = - - security reasons
67 |SMC MAC TOO MANY TASK Thpre are too many tasks to generate axes
- - - - using SDO
68 |SMC MAC ATOMIC ADD FAILED Atomic addition failed
69 |SMC SDO INVALID DATALENGTH (S>]1§) reading resulted in invalid data length
70 |SMC SCM NOT SUPPORTED not supported mode
7 SMC SCM AXIS IN Error STATE In the current mode, the controller mode
- - - - - cannot be changed
72 |SMC SCM INTERRUPTED SMC_SetControllerMode is interrupted by
- - MC Stop or errorstop
The axis is not in the correct controller
75 |SMC_ST WRONG _CONTROLLER_MODE mode. Abandoned and no longer returned by
SMC SetTorque
80 |SMC RAG ERROR DURRING STARTUP axis group startup error
81 |SMC RAG ERROR AXIS NOT INITIALIZED The axis has not reached the target state yet
85 |SMC PP WRONG AXIS TYPE Function block does not support virtual or

232



Error
code

Reasons

Description

logical axes

86

SMC PP NUMBER OF ABSOLUTE BITS INVALID

The absolute number of digits is invalid and
must be within the range of §~32

90 |SMC CGR ZERO VALUES invalid value
91 SMC CGR DRIVE POWERED As long as the drive is in control mode, the
- - - transmission parameters must not be changed
92 |SMC CGR INVALID POSPERIOD modulus cycle invalid (<=0 or >half of the
- - - bus bandwidth)
The modulus period expressed in increments
93 |SMC_CGR POSPERIOD NOT INTEGRAL is not an integer, but the modulus is
processed by driver
110 |SMC P FTASKCYCLE EMPTY Axis dges not contain information about
- = - cycle time (fTaskCycle=0)
120 |SMC R NO ERROR TO RESET Error free axis
121 |SMC R DRIVE DOESNT ANSWER Axis does not execute error reset
122 |SMC R _ERROR NOT RESETABLE Unable to reset error
123 |SMC R DRIVE DOESNT ANSWER IN TIME Communication with axis is not working
104 SMC R CANNOT RESET COMMUNICATION ERR |If there is a communication error, it cannot
OR be reset
130 |SMC RP PARAM UNKNOWN Unknown parameter number
Error transferring to drive. Please refer to the
131 |SMC _RP _REQUESTING ERROR error number in the function block instance
ReadDriveParameter
132 |SMC RP DRIVE PARAMETER NOT MAPPED No available drive parameter assignments
Failed to convert value to drive
133 |SMC _RP PARAM_CONVERSION ERROR parameter/from drive parameter to value.
Unknown soft motion parameters
Parameter number unknown or not allowed
140 |SMC WP PARAM INVALID )
- = - to be written
Please refer to the error number in the
141 |SMC_WP_SENDING_ERROR function block instance WriteDriveParameter
142 |SMC WP DRIVE PARAMETER NOT MAPPED No available drive parameter assignments
Failed to convert value to drive
143 |SMC WP PARAM_CONVERSION ERROR parameter/from drive parameter to value.
Unknown soft motion parameters
170 |SMC H AXIS WASNT STANDSTILL The axis is not in a stationary state
171 |SMC H AXIS DIDNT START HOMING Drive not started homing
172 |SMC H AXIS DIDNT ANSWER Drive not responding when homing is
- = - - completed
173 |SMC H ERROR WHEN STOPPING Error stopping after reset. No need to set
- = - - deceleration
174 |SMC H AXIS IN ERRORSTOP The drive is in an error stopped state. Unable
- = - - to perform homing.
180 |SMC MS UNKNOWN STOPPING ERROR Unknown error while stopping
181 |SMC MS INVALID ACCDEC VALUES Invalid speed or acceleration value
182 |SMC MS DIRECTION NOT APPLICABLE Direction=shortest not applicable
183 | SMC MS AXIS IN ERRORSTOP The drive is in an error stopped state. Unable
- - - - to execute stop
Not call through Execute=TRUE to block
184 | SMC BLOCKING MC STOP WASNT CALLED axis instance MC_Stop. Must call MC_Stop
= - = - - (Execute=FALSE)
185 |SMC MS AXIS ALREADY STOPPING Unable to interrupt ongoing MC _ Stop
200 | SMC UNKNOWN TASK_INTERVAL g;llz(lble to determine task interval for bus
201 |SMC MA INVALID VELACC VALUES Invalid speed or acceleration value
202 |SMC MA INVALID DIRECTION Direction error
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226 |SMC MR INVALID VELACC VALUES Invalid speed or acceleration value
227 |SMC MR INVALID DIRECTION Direction error
251 |SMC MAD INVALID VELACC VALUES Invalid speed or acceleration value
252 |SMC MAD INVALID DIRECTION Direction error
276 |SMC MSI INVALID VELACC VALUES Invalid speed or acceleration value
277 |SMC MSI INVALID DIRECTION Direction error
Except interruption, do not call main mvtFB
278 |SMC _MSI INVALID EXECUTION_ORDER after SMC MoveSupplicated
300 |SMC LOGICAL NO REAL AXIS No longer in use, for compatibility only
301 |SMC MV INVALID ACCDEC VALUES Invalid speed or acceleration value
302 |SMC MV DIRECTION NOT APPLICABLE Direction=shortest/fastest not applicable
325 |SMC PP _ARRAYSIZE Wrong array size
326 |SMC PP STEPOMS Step time =t#0s
350 |SMC VP ARRAYSIZE Wrong array size
351 |SMC VP STEPOMS Step time =t#0s
375 |SMC AP ARRAYSIZE Wrong array size
376 |SMC AP STEPOMS Step time =t#0s
400 |SMC TP TRIGGEROCCUPIED Trigger activated
401 |SMC TP COULDNT SET WINDOW Drivelnterface not support window function
402 |SMC TP COMM ERROR Communication error
410 |SMC AT TRIGGERNOTOCCUPIED Trigger unassigned
426 |SMC MCR INVALID VELACC VALUES Invalid speed or acceleration value
427 |SMC MCR INVALID DIRECTION Invalid direction
451 |SMC MCA INVALID VELACC VALUES Invalid speed or acceleration value
452 |SMC MCA INVALID DIRECTION Invalid direction
453 |SMC MCA DIRECTION NOT APPLICABLE Direction=fastest, not applicable
475 |SMC SDL INVALID AXIS STATE SMC_ChangeDynamicLimits can only be
- - - - called in a static state. or power off
476 | SMC_SDL _INVALID VELACC VALUES ;:rflid speed, acceleration, deceleration, or
600 |SMC CR NO TAPPETS IN CAM Cam not set tappet point
tappets ID exceeded
601 |SMC CR TOO MANY TAPPETS MAX NUM TAPPETS
602 |SMC CR MORE THAN 32 ACCESSES a CAM REF over 32 access times
625 |SMC CI NO CAM SELECTED not select cam
626 |SMC CI MASTER OUT OF SCALE Spindle out of valid range
627 |SMC CI RAMPIN NEEDS VELACC VALUES Must be ramp_ Must specify the velocity and
- - - - - acceleration values for ramp in function
Scale the variable
628 | SMC_CI_SCALING_INCORRECT fEditor/TableMasterMin/Max incorrect
629 |SMC CI TOO MANY TAPPETS PER CYCLE Too many tappets are active in one cycle
640 |SMC CB NOT IMPLEMENTED Function block of given cam format is not
- = - implemented
675 |SMC GI RATIO DENOM RatioDenominator = 0
676 |SMC GI INVALID ACC Invalid acceleration
677 |SMC GI INVALID DEC Invalid deceleration
The status of the main device
678 |SMC _GI MASTER REGULATOR CHANGED 'enabled/disabled' has been changed without
permission
679 |SMC GI INVALID JECK Jerk invalid
725 | SMC_PH INVALID VELACCDEC f}r:lfsiisd speed and acceleration/deceleration
726 |SMC PH ROTARYAXIS PERIODO fPositionPeriod=0 modulus axis
750 |SMC NO CAM REF TYPE The given cam type is not MC CAM REF
751 SMC CAM TABLE DOES NOT COVER MASTER S The? curve data does not i.nclude the main
CALE regions xStart and xEnd in CamTable
752 |SMC CAM TABLE EMPTY MASTER RANGE The main range of the Cam data table is
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empty

753

SMC CAM TABLE INVALID MASTER MINMAX

Cam data master has invalid maximum and
minimum values

Cam data slave device has invalid maximum

754 |SMC _CAM TABLE INVALID SLAVE MINMAX .
- - - - - and minimum values
775 | SMC_GIP._ MASTER DIRECTION CHANGE During the slave axis coupling, the spindle
- - - - changed its direction of rotation
776 SMC GIP SLAVE REVERSAL CANNOT BE AVOID | Input AvoidReversal has been set, but it
ED cannot be avoided from slave reversing
Input AvoidReversal cannot be limited slave
777 | SMC_GIP_AVOID REVERSAL FOR _FINITE AXIS axis setting
778 SMC_GIP MASTERSTARTDISTANCE MUST BE ZE | If BufferMode hasn’t been interrupted, then
RO_BUFFERED MasterStartInstance cannot be positive
Unable to start synchronization. This
situation may occur when GearInPos is
779 | SMC_GIP_CANNOT_START SYNC commanded to act as a buffer or hybrid
motion, and the main controller is in a
stationary state when activated
200 |SMC BC BL TOO BIG Gear return ratio (fBacklash) too large
- - = - (>position periode/2)
825 |SMC QPROF DIVERGES Internal.error:. quadratic trajectory
- - calculation failed
826 |SMC_QPROF INVALID PARAMETER Internal error: quadratic trajectory
- - - calculation failed
827 |SMC QPROF NO RESULT Internal'error:' quadratic trajectory
- - - calculation failed
828 |SMC QPROF INVALID NEW LBD Internal.error:. quadratic trajectory
- - - - calculation failed
829 |SMC QPROF BAD NEGOTIATION Internal.error:. quadratic trajectory
- - - calculation failed
830 |SMC_QPROF INVALID INTERVAL Internal error: quadratic trajectory
- - - calculation failed
831 |SMC_QPROF NOT ENOUGH PHASES Internal error: quadratic trajectory
- - - - calculation failed
832 |SMC TG INTERNAL ERROR Internal.error:. quadratic trajectory
- - - calculation failed
850 |SMC SRT NOT STANDSTALL OR POWEROFF Allow action only when stationary or
- - - - = powered off
851 |SMC SRT INVALID RAMPTYPE Invalid slope type
852 | SMC_SMT NOT STANDSTALL OR POWEROFF | ‘Mlow actiononly when stationary or
- - - - = powered off
253 SMC_SMT INVALID MOVEMENTTYPE OR POSITI Invalid motion F vosition beriod
ONPERIOD va otion type or position perio
854 |SMC SMT AXIS NOT VIRTUAL Function block only applies to virtual axes
1000 |SMC NO LICENSE Target not licensed by CNC
1001 |SMC INT VEL ZERO Unable to process path because set speed=0
1002 |SMC INT NO_STOP AT END Zg(e) end speed of the last object in the path
Warning: The geographic information list
was processed in Dataln, but did not reach
the end of the list.
1003 |SMC _INT DATA_ UNDERRUN Reason:
Unable to set EndOfList
SMC _Interpolator of queue in Dataln faster
than path generation function blocks
1004 |SMC INT VEL NONZERO AT STOP speed when stop>0
1005 |SMC INT TOO MANY RECURSIONS SMC Interpolator excessive recursion. Soft
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motion error
SMC_CheckVelocity is not the last
1006 |SMC INT NO CHECKVELOCITIES processed function block, it accessed data

outside the queue through pogDataln

1007

SMC_INT PATH EXCEEDED

Internal or numerical error

Speed and acceleration/deceleration are zero

1008 |SMC _INT _VEL ACC DEC ZERO
- - - - - or too low
1009 |SMC INT DWIPOTIME ZERO Use dwlpoTime=0 to call FB
1010 [SMC INT JERK NONPOSITIVE Jerk invalid, as Jerk must be positive

1011

SMC_INT QPROF_DIVERGES

Internal error. The calculation of quadratic
velocity distribution does not converge

1012

SMC INT INVLALID VELOCITY MODE

Invalid speed mode

1013

SMC_INT TOO _MANY_ AXES INTERPOLATED

The number of inserted axes exceeds the
allowed number of axes. You are using a
restricted version

1014

SMC_INT DEGENERATE_SEGMENT

This segment is numerically degenerate: it is
very short and located at the end of the
queue. It should be ignored

1015

SMC_HIGH_CURVATURE_SPLINE

The calculation of interpolation points failed
because the curvature of the spline curve is
too high. Try changing the path to avoid
sharp corners

1050

SMC_INT2DIR_BUFFER_TOO SMALL

Warning: The pogDataln of the created
output queue is too small, cannot guarantee
compliance with stopping

1051

SMC INT2DIR PATH FITS NOT IN QUEUE

The path is not completely in the queue

1070

SMC XINT INVALID DIRECTION

Direction input has invalid value

1071

SMC XINT NOINTERSECTION

Unable to determine the position of the given
X position on the CNC path

1080

SMC_WAR_INT OUTQUEUE TOO SMALL

Warning: The pogDataln of the created
output queue is too small, cannot guarantee
compliance with station

1081

SMC WAR END VELOCITIES INCORRECT

Warning: Inconsistent final speed

1100

SMC_CV_ACC_DEC_VEL_NONPOSITIVE

Speed and acceleration/deceleration values:
non positive

1120

SMC_CA_INVALID ACCDEC_VALUES

fGapVelocity/fGapAcceleration/FGAPDegre
gation values: non positive

1130

SMC_TOK_COMPLETE_TOKEN AT END OF INPU
T

Input has been exhausted, but there are still
unfinished marks

1131

SMC TOK NOT A VALID TOKEN

Input does not match any token type

1132

SMC_TOK_MUBILITY_INPUT

Ambiguous input, there may be multiple
token types

1133

SMC_TOK_STRING TOO LONG FOR_TOKEN

The string is too long to store in the token.
(String text, variable name, or identifier too
long)

1134

SMC TOK INVALID NUMLIT

Invalid numeric text

1150

SMC_PRS_FUNC_DECL TOO MORY ARGMENTS

Too few parameters provided for the
function in G code

1151

SMC PRS FUNC DECL TOO MANY ARGMENTS

Too many parameters provided for the
function in G code

1152

SMC PRS FUNC DECL WRONG ARGUMENT TYP
E

Check the parameter types that match the
function declaration. Return error

1153

SMC PRS LOCAL VAR NOT FOUND

Cannot find local variable on the stack

1154

SMC PRS INVALID STRING

Unable to read string from token

1155

SMC PRS TOO MANY CLOSING BRACKETS

More closing parentheses than opening
parentheses

1156

SMC PRS TOO MANY OPENING BRACKETS

More start parentheses than end parentheses
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1157

SMC PRS NO SUCH INFIX OPERATOR

Unable to find infix operator

1158

SMC PRS NO SUCH PREFIX OPERATOR

Unable to find prefix operator

1159

SMC PRS OPERATOR INVALID PRECEDENCE

Obtain two operators with equal priority but
unequal associativity

1160

SMC_PRS NOT A TERM

Expected validity period

1161

SMC PRS EXPRESSION INVALID SEQUENCE

Invalid tag sequence found in expression

1162

SMC PRS TOO MANY TERMS

Obtained more terms than expected

1163

SMC_PRS STACK_OVERFLOW

Unable to parse expression because the stack
is too small

1164

SMC_PRS_VAR_NAME_READY_USED

The name of a subroutine parameter or
variable is already used for other subroutine
parameters or parameters

1165

SMC_PRS_INCOMPLETE_SENTENCE_IN_TOKEN_Q
UEUE

The input token queue of the g-code parser
does not contain a complete g-code
statement

1167

SMC_PRS_TOO MANY_SUBPROGRAMS

Cannot store subroutine declaration because
symbol table capacity has been exceeded

1168

SMC PRS TOO MANY SUBPROGRAM PARAMETE
RS

The maximum number of subroutine
parameters has been exceeded

1169

SMC PRS SUBPROGRAM LOOKUP_FAILED

Failed to find subroutine declaration.
Perhaps the subroutine name is incorrect, or
the search path for the subroutine is
incomplete

1170

SMC PRS VAR NOT FOUND

Variable not found in symbol table

1171

SMC PRS TOKEN TYPE UNKNOWN

Unknown token type

1172

SMC PRS GOT NO TERM

No terminology after G-address

1173

SMC_PRS_INVALID VAR _TYPE

Unknown variable type (not LREAL, BOOL,
or string)

1174

SMC PRS UNEXPECTED TOKEN

Different types of tokens (such as operators
or identifiers) are required here

1175

SMC_PRS_ID3 EXPECTED

An identifier with a length of 3 or longer is
required here

1176

SMC PRS ID TOO LONG

Identifier too long (over 80 characters)

1177

SMC_PRS_GADDRESS_EXPECTED

G address is required here (such as "G", "F",
HXH)

1178

SMC PRS NWORD EXPECTED

An N character is required here (such as'
N10"

1179

SMC_PRS_ NWORD INVALID SENTURE NUMBER

The sentence number is not within the range
of [0,..., 16 # FFFFFFFF]

1180

SMC_PRS_ NWORD _SENTENCE NUMBER NO NUM
BER_LITERAL

The sentence number must be a numerical
literal. (For example, expressions are not
allowed.)

1181

SMC_PRS_USE_OF RESERVED KEYWORD

Identifier is a reserved keyword and cannot
be used here

1182

SMC PRS SUBPROGRAMS SIGNATURE MISMATC
H

A different signature is used or the
subroutine declaration has been read error

1183

SMC_PRS_INITIAL VALUE HAS WRONG_TYPE

The initial value of this local variable has the
wrong type

1184

SMC PRS TOO MANY LOCAL VARIABLES

The maximum number of subroutine
parameters has been exceeded

1185

SMC_PRS_SUBPROG _MUST BE_FIRST SENTENCE

The subroutine declaration must be the first
sentence in the g code file

1186

SMC_PRS_ONLY_ONE subgram PER_FILE ALLOWE
D

Only one subroutine is allowed in the G code
file.

1187

SMC PRS LET AFTER REGULAR SENTENCE

LET declaration is not allowed after regular
G-code statements

1188

SMC PRS UNMATCHED END SUBPROGRAM

END SUBPROGRAM. statement does not
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match subroutine declaration
1189 SMC_PRS UNEXPECTED TOKENS AFTER SUBPR |After END SUBPROGRAM., no more

OGRAM

tokens allowed

The subroutine does not terminat with END

1190 |SMC PRS MISSING END SUBPROGRAM SUBPROGRAM.
1200 |SMC DEC ACC TOO LITTLE Acceleration value not allowed
1201 |SMC DEC RET TOO LITTLE Deceleration value not allowed

1202

SMC DEC OUTQUEUE RAN EMPTY

Insufficient data. Queue read and empty

Unable to perform jump to line because the

1203 |SMC DEC JUMP TO UNKNOWN LINE . .
— — - = — line number is unknown
1204 |SMC DEC INVALID SYNTAX Invalid syntax
1205 |SMC DEC 3DMODE OBJECT NOT_SUPPORTED Object not supported in 3D mode

1206

SMC_DEC_NEGATIVE_PERIOD

Invalid negative value as additional axis
period

1207

SMC DEC DIMENSIONS EXCLUSIVE AU

Interpolation is not performed on both axes
A and U. PA and PU are mutually exclusive

1208

SMC DEC DIMENSIONS EXCLUSIVE BV

Interpolation is not performed on both axes
B and V. PB and PV are mutually exclusive

1209

SMC_DEC_DIMENSIONS EXCLUSIVE CW

Interpolation is not performed on both axes
C and W. PC and PW are mutually exclusive

1210

SMC_DEC_DCS_NOT ALL OF ABC_GIVEN

For G54/G55/G56, if the directional mode is
not equal to
SMC_ORI_CONVENTION.ADDAXES,
then all A, B, C or none must be given

1211

SMC_DEC_DCS_2D NOT IN XY PLANE

The Z-axis of the decoder CS must be equal
to the Z-axis of the machine CS

1212

SMC DEC CIRCLE NON UNIFORM SCALING

Scaling the circle or ellipse that has twist
command

1213

SMC DEC ROTATION AFFECTS SCALING

The new relative rotation of DCS (G55) will
affect scaling

For G54/G55/G56, all 1, J, K or none must

1214 |SMC DEC DCS NOT ALL OF IJK GIVEN )
— - - - - == be given
1250 |SMC_IPR_LOCAL VAR UNKNOWN TYPE glgible to read local variable due to invalid

1251

SMC TPR LVALUE WRONG TYPE

The variable type that should be written is
incorrect

1252

SMC_IPR_EVAL STACK_OVERFLOW

Unable to evaluate expression because the
evaluation stack is too small

1253 |SMC IPR NOT A NUMBER The numerical term becomes NaN
1254 |SMC IPR DIVISION BY ZERO Divide by zero
1255 |SMC IPR INVALID SCALING FACTORS Invalid Scale Factor

1256

SMC TPR LVALUE WRONG TYPE

When the subroutine returns, the interpreter
stack is empty. internal error

1257

SMC TPR INTERPRETER STACK OVERFLOW

The interpreter stack is too small. There are
too many local variables in the G code or too
many active subroutines

1258

SMC IPR INVALID INTERPRETER STACK BUFFE
R

The given buffer of the interpreter stack is 0
or less than 1024 bytes

1259

SMC TPR BUFFER TOO SMALL

The buffer of the output queue is too small

1280

SMC_DNCCS NO DATA

There is no available data at all

1281

SMC DNCCS TOO MANY CALLSTACKS

There are too many call stacks between the
current state of iObjNo and the interpreter

1282

SMC DNCCS INVALID PROGRAM INDEX

Invalid program index

1283

SMC DNCCS TOO MANY PROGRAM

Too many different programs

1284

SMC DNCCS_WRONG TASK

FB called the wrong task

1300

SMC GCV BUFFER TOO SMALL

buffer too small

1301

SMC GCV BUFFER WRONG TYPE

Wrong type of buffer element
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1302

SMC_GCV_UNKNOWN _IPO_LINE

Unable to find the current row of the
interpolator

1400

SMC CNC INTERNAL ERROR

Internal error in CNC

1401

SMC PATH MAX HPOINTS EXCEEDED

The path element cannot be saved beyond H
switching points of MAX TPOSWITCHES.
Adjust the switching point using different
"O" values, or reduce the number of H-points
for each path element

1410

SMC TRC G75 NOT ALLOWED

G75 is not allowed during tool radius
correction

1411

SMC_TRC_QUEUE_FULL NON_CARTESIAN

The queue is full, but there are no other
Cartesian elements

1412

SMC_TRC_SPLINE3D 5 NOT SUPPORTED

Tool radius correction does not support
motion type SPLINE3D 5

1414

SMC TRC PLANE CHANGE NOT ALLOWED

Do not allow plane changes during tool
radius correction

1450

SMC_NAV_MAX SUBSPROGRAM_NESTING EXCE
EDED

The maximum nesting level for subroutine
call has been exceeded

1451

SMC_NAV_RETURN_FROM_MAIN

Do not allow main G code programs to
return statements

1452

SMC NAV SUBPROGRAM DECLARATION NOT F
OUND

The subroutine declaration was not found in
the subroutine CNC file

1453

SMC_NAV_NOT ENOUGH_SPACE FOR_COMPLET
E SENTENCE

Unable to add the next G code statement to
the output statement queue because there is
not enough space

1500

SMC_NO_CNC_REF_TYPE

The given CNC program is not SMC_ CNC _
REF type

1501

SMC_NO_OUTQUEUE_TYPE

The given output queue is not SMC _
OutQueue type

1502

SMC GEOINFO BUFFER MISALIGNED

Not using 4-byte aligned buffer section in
pbyBuffer

1600

SMC 3D MODE NOT SUPPORTED

Function block only applies to 2D paths

1700

SMC SAA SMOOTHAREA TOO LARGE

Smooth range too large

1701

SMC SAA SP INVALID INPUT

Invalid input dSmoothingPart]0..1]

1800

SMC_SA_QUEUE_NOT _IN_BUFFER

SMC_SegmentAnalyzer detected that the out
of queue buffer is full but not complete. The

function block can only run when OutQueue

is fully suitable for the buffer

1801

SMC SA QUEUE CHANGED DURING OP

When the function block operates on it, the
out of queue buffer has changed

1820

SMC_OS_INVALID PARAMETER

Invalid input value inside
dSplittingParameter

1830

SMC BSSP PO NOT ACTIVE

Unable to save location. Inserter not active

1831

SMC_BS_SAVEDPOS NOT REACHED

No saved location has been found so far. It
may have taken a different path

1832

SMC_BS_NO POS_STORED

The structure passed in ePos does not contain
a saved location. SMC_BlockSearchSavePos
did not executed or executed in an incorrect
manner

1900

SMC_INVALID FEATURE FLAG

The functional symbol must be within the
range of {1,..., 31}

Function block does not support the h

1901 |SMC _SMB_HFUN NOT SUPPORTED function

1902 |SMC SMB ONLY 3DMODE Function block only works in 3D mode
1903 |SMC SMB ERROR COMPUTING SPLINE Calculate the internal error of a spline curve
1910 |SMC SMM INVALID PARAM NUMBER WadAdditionalParameter too large

1950 |SMC INVALID PARAMETER One of the input values is invalid
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1951

SMC_BLENDING NOT SUPPORTED BY PREVIOUS

_MOVEMENT

The previous move does not support mixing

1952

SMC BUFFERED NOT SUPPORTED BY PREVIOUS

The previous move does not support

MOVEMENT buffered moves
1953 SMC _INHERIT OWNER_ACTIVE MOVEMENT NOT | Cannot inherit owner because activity move
_CALLED has not been called in this loop. internal error
The axis is moving, but there is no active
1954 | SMC MOVING WITHOUT ACTIVE MOVEMENT | move function block. Losing subsequent

movements in one unstoppable movement
after another

1955

SMC_BUFFER_MODE _NOT SUPPORTED

Command movement does not support
configured buffering mode

1956

SMC ERROR IN A PREVIOUS MOVEMENT

An error occurred during the previous move

1957

SMC MORE THAN ONE MOVEMENT PER INSTA

Only one busy buffer/mixed move allowed

NCE per FB instance
2000 |SMC RNCF FILE DOESNT EXIST file does not exist
2001 |SMC RNCF NO BUFFER Unallocated buffer
2002 |SMC RNCF BUFFER TOO SMALL buffer too small
2003 | SMC RNCF DATA UNDERRUN Insufficient data. Buffer read, it is empty
2004 |SMC RNCF VAR COULDNT BE REPLACED Unable to replace placeholder variable

2005

SMC RNCF NOT VARLIST

Input pvl does not point to SMC _ VARLIST
Object

2006

SMC RNCF NO STRINGBUFFER

Input pStringBuffer does not be used or
pointed to SMC_StringBuffer type variables

2007

SMC RNCF _STRINGBUFFER OVERRUN

In CNC programs, more different strings are
used than the string buffer can accommodate

2008 | SMC RNCF SUBPROGRAM FILE NOT FOUND Unable to find file for subroutine
2050 |SMC RNCQ FILE DOESNT EXIST could not open file

2051 |SMC RNCQ NO BUFFER Undefined buffer

2052 |SMC RNCQ BUFFER TOO SMALL buffer too small

2053 [SMC RNCQ UNEXPECTED_ EOF Unexpected end of file

2100

SMC ADL FILE CANNOT BE OPENED

could not open file

2101

SMC ADL BUFFER OVERRUN

Buffer overflow. WriteToFile must be called
more frequently

2200 |SMC RCAM FILE DOESNT EXIST could not open file
2201 [SMC RCAM TOO MUCH DATA The saved cam is too large
2202 |SMC RCAM WRONG COMPILE TYPE Incorrect compilation mode
2203 |SMC RCAM WRONG VERSION The version of the file is incorrect
2204 |SMC RCAM UNEXPECTED EOF Unexpected end of file
This error is outdated and reserved for
compatibility only.

3001

SMC WDPF CHANNEL OCCUPIED

SMC WDPF TIMEOUT PREPARING LI
ST

3002

SMC_WDPF_CAN_CREATE_FILE

This error is outdated and reserved for
compatibility only. could not create file

3003

SMC_WDPF_ERROR_WHEN READING PARAMS

This error is outdated and reserved for
compatibility only. Error reading parameters

3004

SMC_WDPF_TIMEOUT PREPARING LIST

This error is outdated and reserved for
compatibility only. Timed out when
preparing parameter list

5000

SMC_ENC_DENOM _ZERO

The conversion coefficient of encoder
reference dwRatioTechUnitsDenom named
is0

Attempting to handle other modules moving

5001 |SMC _ENC_AXISUSEDBYOTHERFB .
- - on the encoder axis
5002 |SMC ENC FILTER DEPTH INVALID Invalid filter depth
6000 |SMC INTERNAL ERROR INIT MOVEMENT Internal error when initializing new move
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6001

SMC_INVALID AXIS TYPE

Invalid axis type, not finite or modular
(internal error)

10000 | SMC PCCQ POINTBUFFERTOOSMALL Buffer pBuffer too small
SMC PCCQ _ INPUTBUFFERFULLBUTNOTFINALIZE | The function block must be applied to a path
10001 . .
D that is completely suitable for the buffer
11000 | SMC AXIS GROUP WRONG STATE The axis group is in an error state for the
- - - - requested operation
11001 | SMC AXIS GROUP TOO MANY AXES Axis group has been added with more than
- - - - - the maximum allowed number of axes
Invalid dynamic limit for a single axis
11002 | SMC_AXIS_GROUP INVALID DYNLIMITS (fSWMaxVelocity/
acceleration/deceleration/jerk)
11004 | SMC_AXIS_GROUP_INVALID COORD SYSTEM The given coordinate system is invalid for
- - - - - the requested operation
11005 | SMC_AXIS_GROUP SINGLE_AXISS_ERROR STt};teeaX‘s of the axis group is in the wrong
11006 |SMC MOVE INVALID BUFFER MODE The given buffer mode is not supported
11007 | SMC_MOVE_INVALID DYNAMIC FACTOR Eifggf;a[r(‘)ncl‘j"ﬁﬁ‘“ent is not within the
11008 |SMC MOVE INVALID DYNAMICS Invalid dynamic restrictions for movement
11009 |SMC AXIS GROUP AXIS NOT PART OF GROUP | The given axis is not part of an axis group
11010 |SMC AXIS GROUP NOT SUPPORTED The requested operation is not supported
11011 | SMC_AXIS GROUP KINEMATICS NOT SET No kinematic configurations have been
- - - - - configured yet
The number of axes is not equal to the
11012 |SMC_AXIS GROUP_WRONG NUMBER OF AXES |number of axes required for motion
transformation
11013 SMC_AXIS GROUP_INTERRUPTED BY SINGLE A |Coordinated movement interrupted by single
XIS axis movement
11014 |SMC AXIS GROUP FOLLOW SETVALUES Error tracking calculated settings
11015 | SMC_AXIS_GROUP_TOO MANY _dependency gr‘(‘)fl;’s“s group cannot rely on multiple axis
11016 |SMC_AXIS GROUP MUTUAL DEPENDENCY Auxis group A may not depend on another
- - - - axis group that depends on A
SMC AXIS GROUP _DEPENDENCY IN DIFFERENT | The dependent axis group must be executed
11017 i
_TASK in the same task
11018 | SMC_AXIS GROUP AXISS IN DIFFERENT TASK | /\Xes belonging to an axis group must be
- - - - - - executed in the same task
When PCS is still being used by buffered
11019 |SMC_AXIS GROUP_PCS STILL IN USE motion commands, the function block
undergoes a second activation
SMC AXIS GROUP CMD ABORTED DUE TO ERR . . .
11020 OR - - - - - = Error in previous motion command
11021 |SMC_AXIS GROUP INVALID PARAMETER gz;l(‘d parameters for management function
One axis in the group uses an unsupported
11022 |SMC_AXIS GROUP_UNSUPPORTED RAMPTYPE ramp type. Only supports trapezoidal and
quadratic types
11023 |SMC MOVE INVALID TRANSITION PARAMETER |Invalid conversion parameter
11024 | SMC_AXIS GROUP_INTERNAL ERROR Igr;‘z)eurrr)lal error in the state machine of the axis
CP tracking: unable to maintain path;
11025 |SMC_AXIS GROUP_CPTR_CANNOT FOLLOW Attempting to reduce dynamics on the path
and/or entering CP tracking
11026 | SMC_AXIS_ GROUP_CONTINUE WRONG_POSITION | 1€ current position does not allow
- - - - - continuation
11027 |SMC AXIS GROUP CONTINUE BUFFER TOO SM | The buffer in ContinueData is too small;
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ALL

Using large external move queue buffer

SMC AXIS GROUP_CONTINUE WRONG CHECKS

The parity and error in continue data,

11028 UM continue data is not written by
MC_Grouplnterrupt, but is modified later
Command SMC_GroupWait,
11029 | SMC_AXIS GROUP IDLE_WAIT AXES MOVING | Simultancously, the axis moves .
= - - - - - independently of the axis group (single axis
movement or similar)
SMC_AXIS INVERSE TRAFO EXCEEDING POSLIM | The inverse transformation will cause the
11030 - - - - - . .
ITS axis value to exceed the configured limit
Prohibit adding the same axis to the axis
11031 |SMC_AXIS GROUP_CANNOT ADD SAME_AXIS aroup twice
11032 |SMC AXIS GROUP_TRANSFORMATION NOT SET |Do not set conversion
11033 | SMC_AXIS GROUP NON_RESUMABLE ERROR | Unable to recover path after current axis
- - - - - group error
The continuation data for
11034 SMC_AXIS GROUP_CONTINUE DATA NOT_WRIT |MC_GroupContinue was not written
TEN correctly. (MC_GrouplInterrupt not
called/unrecoverable axis group error)
11100 | SMC KERNEL PTP INTERNAL ERROR Internal errors in the kernel
11101 |SMC KERNEL PTP INVALID TASKCYCLETIME Task cycle time is not positive
12000 |SMC TRAFO INVALID PARAMETERS The converted parameter value is invalid
12001 |SMC_TRAFO INVALID CONSTELLATION The requested location is outside the
- - - converted work area
Tools cannot work together with the
positioning components of the machine.
Alternatively, the positioning component is
12002 | SMC_TRAFO_INVALID_COUNPING not implemented ISMPocationKinetics2, or
this tool is unable to process directional
images for positioning
12003 | SMC TRAFO NOT INITIALIZED FB reali'ze'q |ISMkineticWithinitialization|,
- - - but not initialized yet
Special errors in the positioning section
12004  SMC_TRAFO NO TOOL WITH OFFSET ALLOWED | Kin_#Axis_Palletzer, it realized =
- - = - - - ISMPositionKinetics_Offset2. But in reality,
it's not possible to handle offsets <>0
12005 SMC_AXIS GROUP_TOOL_OFFSET INCOMPATIBL | The configured tool offset is not compatible
E WITH KINEMATICS with the used kinematics
12100 | SMC CP CACHE FULL CP planner's cache size is too small
12101 |SMC CP EVAL ERROR Cglculqtion of position on path element
- - - failed (internal error)
12102 |SMC CP NON CONTINUABLE STATE Reached non continuous state (internal error)
12103 |SMC_CP_MAX_LENGTH_EXCEEDED Exceeded maximum trajectory length
- - - - (internal error)
12104 | SMC CP ACCELERATION TOO HIGH Path acceleration too high (invalid state,
- - - - internal error)
12105 SMC _CP_MAX ITERATIONS EXCEEDEDSMC CP_ Exceeded maximum number of iterations
MAX ITERATIONS EXCEEDED (internal error)
12106 |SMC CP_NO TRAJECTORY Unable to calculate trajectory (internal error)
12107 |SMC CP OUT QUEUE FULL Output queue full (internal error)
12108 | SMC CP_QUEUE_UNDERRUN Insufﬁc;ient queue operation: there are no
- = - remaining elements in the queue
12109 |SMC CP INVALID QUEUE Invalid queue (invalid size or pointer)
12110 |SMC_CP_Blend INTERNAL ERROR Internal error while mixing two CP
- - - - movements
12111 |SMC CP CIRCLE COLLINEAR POINTS The three points defined a circle are collinear
12112 |SMC CP_CIRCLE CENTER NOT ON BISECTOR The center point is not on the vertical
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bisector of the starting and ending points

12113

SMC CP CIRCLE RADIUS ZERO

Zero radius

12114

SMC_CP_CIRCLE_DISTANCE LARGER THAN DIA
METER

The distance between the start and end points
is greater than the diameter (when trying to
create a circle using
SMC_Circ_Mode.radius)

12115

SMC_CP_CIRCLE_START AND ENDPOINT EQUAL

Equal starting and ending points
(SMC _Circ_Mode.Radius)

12116

SMC CP_BLENDING DEGENERATE SPLINE

Mixed spline degradation (too short or
irregular)

12117

SMC_CP_ELEMENT TOO_SHORT

Unable to create path element because it is
too short

12118

SMC_CP_CAN_NOT CUT PATH

Unable to cut path to abort movement
(internal error)

12119

SMC CP _INVALID ANGULAR VEL ACC

The given angular velocity or acceleration is
invalid (quaternions with non zero real parts,
internal error)

12120

SMC_CP_INVALID ORIENTATION

Invalid given direction (non orthogonal
matrix or non identity quaternion, internal
error)

12121

SMC CP TIME BUDGET EXCEEDED

Exceeded the calculated given time budget
(internal error)

12122

SMC AXIS GROUP_AXIS LIMIT VIOLATED

Axis restrictions have been violated. If the
CP moves too close to the singularity or the
path has very high curvature, this situation
may occur

12125

SMC CP CONFIGS DIFFER

The kinematic configuration of the starting
position is different from the ending position.
CP motion will pass through singularities

12126

SMC CP BUS _TASK NOT CALLED

This error is outdated and reserved for
compatibility only. If the command CPhalt/-
stop is used, some information must be
transferred to the bus task. We expect this to
occur before the next cycle of the slow task

12127

SMC_CP_NO ROOT IN_INTERVAL FOUND

Unable to find the stop trajectory in the
interval. (Internal error)

12128

SMC CP_KIN DOES NOT SUPPORT AXIS ORIENT
ATION IPO

Kinematics does not support continuous path
movement direction mode 'axis'

12129

SMC_CP_AXIS_ORIENTATION IPO NOT SUPPORT
ED _FOR_CPTR

CP movement with dynamic PCS (tracking)
does not support axis direction interpolation
mode

12130

SMC_CP INVALID PATH ELEM

Invalid path element created (internal error)

12131

SMC_CP_TRANSITION NOT SMOOTH

The conversion between two path elements
is not G2 continuous and did not stop
(internal error)

12132

SMC_CP_AXIS_ORIENTATION IPO_CONFIG DIFFE
RS

The axis direction interpolation mode was
used, but there is singularity in positional
kinematics between the start and end
positions

12133

SMC CP_AXIS ORIENTATION IPO OFFSET2 NOT
IMPLEMENTED

Position kinematics has configurations but
does not implement
interfacesIsmPositionKinetics_Offset2. In
this case, axis direction interpolation is not
possible

12134

SMC CP_ROTARY AXIS PERIOD MISMATCH

The target position of the rotation axis will
not be reached within the command cycle.
(For example, the instruction target position
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is -170°, but it will reach the target at
position 190°.) This means that the selected
target position interpolation is not
compatible with the instruction position

12135

SMC CP ROTARY AXIS RANGE VIOLATION

During CP movement, the rotation axis
violated the allowed axis range. CP
movement is not within the work area

Due to the discontinuity in the end position

12136 |SMC CP_COMPUTE TARGET DISCONTINUITY (internal error), the target trajectory cannot
be calculated
The trajectory is not smooth, and the phase
12137 |SMC CP_TRACTION NOT SMOOTH end state is not equal to the current state
(internal error)
12138 SMC_CP_ERROR_CREATING _PARAM_TRANSFOR | Unable to create parameter conversion
M (internal error)
12139 | SMC CP PTP DATA NUMBER OF AXES Error generating path invariant PTP element
- = - - - - (internal error)
Error calculating new trajectory: Path
12140 | SMC CP _NEGATIVE PATH VELOCITY velocity after stage 1 (positive acceleration
of length dTaul) is negative (internal error)
12141 SMC_CP_TRANSITIONING FROM_SINGLE AXIS M Traqsition from single axis movement to
OVEMENT NOT SUPPORTED continuous path movement is not supported
CP-planner has not made any progress. This
12142 | SMC CP PLANNER NO PROGRESS is an internal error .th.at can trigger very sharp
- - - = corners (such as mixing short elements or
small angular distances)
12143 | SMC CP INTERNAL EVAL CACHE ERROR There is an internal error in the evaluation

cache of the CP planner
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