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P1.1Introduction

Thank you for purchasing our product. The AX series motion controller provides a high-level motion control system
based on CODESYS to integrate the control function of PLCs and Motion Control.

This manual introduces Delta self-developed function blocks and functions for customers to perform PLC application
development.

P1.1.1 Applicable Products

This manual applies to the following products:
- AX-3 Series

P1.1.2 Associated Manuals

1. DIADesigner-AX User Manual

Includes the information of software operation, programming languages (Ladder Diagram, Sequential function
charts, ST (Structured Text) and function blocks), concept of POU and Task, as well as motion control
programming.

2. AX-3 Series Operational Manual
Introduces the concept of motion control system, while gives the information of hardware and software

configuration, motion control programming framework, troubleshooting, analog input-output module and
temperature measurement module
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1.1 DFC_NIBMOV

. Supported Products

= AX series

DFC_NIBMOV: Data shift.

FB/FC Instruction Graphic Expression ST Language
DFC_NIBMOV(
DFC_NIBMOV pSrc:=,
oA ore o wrStartPos:=,
FC DFC_NIBMOV —|pDst pDst:=,
—lwDstStartPos wDstStartPos:=,
i wNum:=,
ErrorID=>);
e Inputs
. Setting Value
Name Function Data Type (Default value)
pSrc Memory Sgﬁ;ﬁ:g source POINTER TO BYTE Memory address (0)
Start address for source
wSrcStartPos variable shift WORD* Positive integer (0)
(Unit: Nibble)
pDst Memory address of target POINTER TO BYTE Memory address (0)
Start address for storing target
wDstStartPos variable WORD* Positive integer (0)
(Unit: Nibble)
The data length for data shift " 1~256
nit: Nibble ositive integer
wNum Unit: Nibbl WORD Positive int 0

*Note: The variable types BYTE and WORD can be used for inputs.

e Outputs
Name Function Data Type ((I?):tfngtiaaﬁee)
DFC_NIBMOV Execution result BOOL True/False(False)
(Return type)
ErrorlD Error code DL_MOV_ERROR DL_MOV_ERROR(DFC_NO_ERROR)
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e  Function

After executing this Function, the value of variable1 (pSrc) will be copied to variable2 (pDst), while the length of copied data is
determined by wNum input. (Unit: Nibble)

e Example

= Program example 1:

In this example, FC instruction (DFC_NIBMOV) is used for shifting the content of wVar0 (pSrc) to the variable wVar1 (pDst).

Al PLC_PRG x
PROGRAM FLS FRE

parci= ADR{wVard),
wircitartPom:=

= ADR{w%¥azl],

bBVaxri:

EMD IF;

Since wSrcStartPos=2, wNum=2 and wDstStartPos=0, two consecutive Nibbles (Length=2), which start from Nibble2 of

variable wVarQ (pSrc), are shifted to the address Nibble0 inside the memory of wVar1 (pDst).

Variable Nibble3 |  Nibble2 |  Nibblet |  Nibble0
wVar0 Memory content
[16#1234] 1 | 2 | 3 | 4
wVar1 Memory content
[16#FFFF] F | F | F | F
wVar1 Memory content (after executing FC)
[16#FF12] F F 1 2
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= Program example 2:

In this example, FC instruction (DFC_NIBMOV) is used for shifting the content of ar_wVar0 (pSrc) to the variable ar_wVar1
(pDst).
POU x

FROGRAM POU
= 2 VAR

bvar0: BOOL;

Length: WORD:=Z;

ar_wvar0: ARRAY [0..l1] OF WORD :
ar wvarl: ARRAY [0..l1] OF WORD :
EN'D_VA]_Q

=] 1 IF bVar( THEN

=] 2 DFC_NIEMOV(

3 pSrc:= ADR(ar_wvVarD),
wSroStartPos:= 2,
pDst:= ADR(ar_ wvVarl),
wDstStartPos:= .
wNum:= Length,
ErrorID=> |} ;

bVar0:=FALSE;

END IF;

Since wSrcStartPos=3, wNum=2 and wDstStartPos=0, two consecutive Nibbles (Length=2), which start from Nibble3 of
variable ar_wVarO0 (pSrc), are shifted to the address Nibble0 inside the memory of ar_wVar1 (pDst).

Variable Nibble7 | Nibble6 | Nibble5 | Nibble4 | Nibble3 | Nibble2 | Nibble1 | Nibble0
ar_wVar0 Memory content

[1640123,16#4567] s [ s | e | 7 T o | 1 [ 2 [ 3
ar_wVar1 Memory conteN

[16#FFFF, 16#FFFF] F | F | F | F | F | F | F | F
ar_wVar1 Memory content (after executing FC)

[16#FF70,16#FFFF] F | F | F | F F F 7 0

Library

. DL_Mov.library




AX Series-Standard Instructions Manual Chapter 1

1.2 DFC_XCH

. Supported Products
= AX series

DFC_XCH: Data exchange between two variables.

FB/FC Instruction Graphic Expression ST Language

DFC_XCH(

Srcl S DFC_XCH pSret:=,

_hsrc  XCHI—

FC DFC_XCH = el pSrc2:=,

dwhum dwNum:=,
ErrorlD=>);

e Inputs
Setting Value
Name Function Data Type

(Default value)

Memory address of

pSrc1 variable1 POINTER TO BYTE Memory address (0)
Memory address of
pSrc2 variable2 POINTER TO BYTE Memory address (0)
dwNum The length of data for DWORD* 1 ~65535

exchange.(Unit: Byte) Positive integer(0)
*Note: The variable types BYTE, WORD and DWORD can be used for dNum input.

e Outputs
. Output Range
Name Function Data Type (Default value)
DFC_XCH Execution result BOOL True/False(False)
(Return type)
ErrorlD Error code DL_MOV_ERROR DL_MOV_ERROR(DFC_NO_ERROR)

e  Function

After executing this Function, the value of variable1 (pSrc1) will be copied to variable2 (pSrc2), while the length of copied data is
determined by dwNum input.
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) Example

In this example, Function (DFC_XCH) is used for exchanging contents of two variables.

PLC_PRG x
PROGRAM PLC_PRG
=] 2 VAR
3 bVar0,bVarl:BOOL;
Length:DWORD:=1;
wVar(:WORD:
wVarl:WORD:=1

END VAR
A
=] 1 IF bVar( THEN
2| bVarl:=DFC_XCH (pSrcl:= ADR(wVar0), pSrc2:= ADR(wVarl) , dwNum:=Length , ErrorID=> )
bVar0:=FALSE;
END IF;

Since the data length for data exchange is set to one Byte (Length=1), low-byte of variable1 and 2 will be switched after executing
Function (DFC_XCH).

Before execution After executing Function
Variable wVar0 wVar1 ¢ Variable wVar0 wVar1
Content | 16#1234 16#5678 Content | 16#1278 16#5634

. Library

= DL_Mov.library
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1.3 Error Code and Troubleshooting

Description Reasons for error Troubleshooting
DFC_NIBMOV_ERR_PARAMETER Incorrect value of wNum Check if the value of wNum is bigger than 0.
DFC_XCH_ERR_PARAMETER Incorrect value of dwNum Check if the value of dwNum is bigger than 0.
DFC XCH ERR NOMEMORY Not enough memory space in | Check if the. SI.ZG of downloaded program exceeds
- - - controller. the limit, then reboot the controller.
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Chapter 2 Comparison Instructions
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21 DFC_CMP

. Supported Products
= AX series

DFC_CMP: Comparison between LINT variables.

FB/FC Instruction Graphic Expression ST Language
DFC_CMP DFC_CMP(
FC DFC_CMP liSrc1 DFC_CMP — liSrc1:=,
lisrc2 . _
liSrc2:=)
e Inputs
. Setting Value
Name Function Data Type (Default value)
._963 . 963_
liSrc1 Variable1 LINT* LINT: 2(0) 25
._963 . 963_
liSrc2 Variable2 LINT* LINT: 2(0) 25

*Note: The variable types SINT, INT, DINT and LINT can be used for inputs.

e  Outputs
. Output Range
Name Function Data Type (Default value)
1:1iSrc1 = 1iSrc2
Execution result 2:1iSrc1 < 1iSrc2
DFC_CMP (Return type) WORD 3:liSrc1 > liSrc2
(0)

e Function

The FC instruction is used to compare the values in variable 1 with that in variable 2.
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® Programing Example

This example use FC instruction (DFC_CMP) to do comparison between two variable values.

Since variable1 (liVar0) is smaller than variable2 (liVar1), the calculation result (wVar0) would be 2.

Library

= DL_Comparison.library

PLC_PRG x
PROGRAM PLC PRG
=] 2 VAR -
livar(O: LINT :=100C
livarl: LINT :=2000;
5 wVar0: WORD;
& EN'D_VAR

,| wVar0:=DFC_CMP (1iSrcl:=1iVar0 , liSrc2:=liVarl );

12
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2.2 FC_UCMP

e Supported Products

= AX Series

DFC_UCMP: Comparison between ULINT variables.

FB/FC Instruction Graphic Expression ST Language
DFC_UCMP DFC_UCMP(
FC DFC_UCMP }WZFC; DFC_UCMP IwSrc1:=,
el IwSrc2:=)
e Input
. Setting Value
Name Function Data Type (Default Value)
() ~ 764_
IwSrc1 Variable 1 ULINT/LWORD* ULINT/LW?(;_\;D'O 27
() ~ 764_
IwSrc2 Variable 2 ULINT/LWORD* ULINT/LW?(;_\;D'O 27

*Note: The variable types USINT, UINT, UDINT, ULINT, BYTE, WORD, DWORD and LWORD can be used for inputs.

e Output
) Output Range
Name Function Data Type (Default Value)
1:lwSrc1 = IwSrc2
Execution result 2:lwSrc1 < IwSrc2
DFC_UCMP (Return type) WORD 3:lwSrc1 > lwSrc2
(0)

e Function

The FC instruction is used to compare the values in variable 1(lwSrc1) with that in variable 2(lwSrc2).

13
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This example use FC instruction (DFC_UCMP) to do comparison between two variable values.

Programming Example

PLC_PRG X
PROGRAM FPT. C_E’RG
VAR

uivar0: UINT :=1
uivarl: VINT :=2

wVarO: WORD;
END_VAR

_| wVar(Q:=DFC_UCMP{(lwSrcl:=uiVar0, lwSrcZ:=uiVarl );

Since variable1 (uiVar0) is smaller than variable2 (uiVar1), the calculation result (wVar0) would be 2.

Library

=  DL_Comparison.library

14
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2.3 DFC_LRCMP

e Supported Products

= AX Series

DFC_LRCMP: Comparison between LREAL variables.

FB/FC Instruction Graphic Expression ST Language
DFC_LRCMP DFC_LRCMP(
FC DFC_LRCMP Irsrc1 DFC_LRCMP |— IrSrc1:=,
IrSrc2 —
IrSrc2:=)
e Input
. Setting Value
Name Function Data Type (Default Value)
LREAL:-1.7976931348623157E+308 ~
IrSrc1 Variable 1 LREAL* 1.7976931348623157E+308
(0)
LREAL:-1.7976931348623157E+308 ~
IrSrc2 Variable 2 LREAL* 1.7976931348623157E+308
(0)

*Note: The variable types REAL and LREAL can be used for inputs.

e  Output
) Output Range
Name Function Data Type (Default Value)
1:IrSrc1 = IrSrc2
Execution result 2:IrSrc1 < IrSrc2
DFC_LRCMP (Return type) WORD 3:IrSrc1 > IrSrc2
(0)

e Function

The FC instruction is used to compare the values in variable 1(IrSrc1) with that in variable 2(IrSrc2).

15
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Programming Example

This example use FC instruction (DFC_LRCMP) to do comparison between two variable values.

PLC_PRG X
PROGRAM FPLC PRG
=5 2z var -
lrvar0Q: LREAL ;=10.5;

lrvarl: LREAT ;=32.5;
wWVar(: WORD;
END VAR

wVar0:=DFC_LRCMP (lrSrcl:=1rVar0 , lrSrc2:=lrVarl );

Since variable1 (Ir'Var0) is smaller than variable2 (IrVar1), the calculation result (wVar0) would be 2.

e Library

=  DL_Comparison.library
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24 DFC_ZCP

e Supported Products

= AX Series

DFC_ZCP: Compares a range with a value of LINT variable.

FB/FC Instruction Graphic Expression ST Language
DFC_7CP DFC_ZCP(

liLowbound DFC_ZCP liLowbound:=,

FC DFC_zCP j::;ghbound liHighbound:=,
liSrc:=);

e Input

. Setting Value
Name Function Data Type (Default Value)
._963 . 963_
liLowbound Lower value LINT* LINT: 2(0) 2>
._963 . 963_
liHighbound Upper value LINT* LINT. 2(0) 2>
._963 . 963_
liSrc Variable LINT* LINT. 2(0) 27

*Note: The variable types SINT, INT, DINT and LINT can be used for inputs.

e  Output
. Output Range
Name Function Data Type (Default Value)
1:1iSrc < Lower value
DFC_ZCP Execution result WORD 2: Lower.v.alue <liSrc < Upper value
(Return type) 3:liSrc > Upper value
(0)

e Function

The FC instruction is used to compare the values in variable (liSrc) with the upper and lower value of the range.
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e Programming Example

This example use FC instruction (DFC_ ZCP) to compare variable values with the upper and lower value.

PLC_PRG x
PROGRAM PLC_PRG
=] 2 VAR
3 L livar: LINT :
4 H livVar: LINT :
5 1iVarO: LINT :
3 wVarO: WORD;

i
1 wvVar(0:=DFC_ZCP(liLowbound:=L liVar , liHighbound:=H liVar

, liSrc:=livar0 };

Since the value in variable (liVarQ) is larger than the upper value (H_liVar), the calculation result (wVar0) is 3.

e Library

=  DL_Comparison.library
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2.5 DFC_UZCP

e Supported Products

= AX Series

DFC_UZCP: Compares a range with a value of ULINT variable.

FB/FC Instruction Graphic Expression ST Language
DFC_UZCP | DLFCBUZ%P(
—wlLowbound DFC_UZCPH— wLowbound:= ,
FC DFC_UzCP —wHighbound IwHighbound:= ,
IwSrc
IwSrc:=);
e Input

. Setting Value

Name Function Data Type (Default Value)
.() ~ 964_
IwLowbound Lower value ULINT/LWORD* ULINT/LW?(;_\;D'O 27
.() ~ 964_
IwHighbound Upper value ULINT/LWORD* ULINT/LW?(;_\;D'O 27
.() ~ 964_
IwSrc Variable ULINT/LWORD* ULINT/LW?(;_\;D'O 27

*Note: The variable types USINT, UINT, UDINT, ULINT, BYTE, WORD, DWORD, and LWORD can be used for inputs.

e Output
. Output Range
Name Function Data Type (Default Value)
1:lwSrc < Lower value
DFC UZCP Execution result WORD 2: Lower value < IwSrc < Upper value
- (Return type) 3:lwSrc > Upper value
(0)

e Function

The FC instruction is used to compare the values in variable (IwSrc) with the upper and lower value of the range.
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e Programming Example

This example use FC instruction (DFC_ UZCP) to compare variable values with the upper and lower value.

PLC_PRG x
=] 2 VAR
3 L ulvar: ULINT :=1;
4 H ulVar: ULINT
5 ulvar0: ULINT :=1
€ wVar(Q: WORD;
7 END VAR

2w
1] wvVar(:=DFC_UZCP (lwLowbound:=L_ ulVar , leighbDund:=H_ulVar y lwSrc:=ulvar0);

Since the value in variable (ulVarO0) is larger than the upper value (H_ulVar), the calculation result (wVarQ) is 3

e Library

=  DL_Comparison.library
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2.6 DFC_LRZCP

e Supported Products

= AX Series

DFC_LRZCP: Compares a range with a value of LREAL variable.

FB/FC Instruction Graphic Expression ST Language
SRl |DLFCBLRZ§P(
—iIrLowbound DFC_LRZCP |— rLowbounaq:=,
FC DFC_LRZCP —JirHighbound IrHighbound:=,
—IrSrc
IrSrc:=);
e Input

. Setting Value
Name Function Data Type (Default Value)
LREAL:-1.7976931348623157E+308 ~
IrLowbound Lower value LREAL* 1.7976931348623157E+308
(0)
LREAL:-1.7976931348623157E+308 ~
IrHighbound Upper value LREAL* 1.7976931348623157E+308
(0)
LREAL:-1.7976931348623157E+308 ~
IrSrc Variable LREAL* 1.7976931348623157E+308
(0)

*Note: The variable types REAL and LREAL can be used for inputs.

e Output
. Output Range
Name Function Data Type (Default Value)
1:IrSrc < Lower value
DFC LRZCP Execution result WORD 2: Lower value < IrSrc < Upper value
- (Return type) 3:IrSrc > Upper value
(0)

e Function

The FC instruction is used to compare the values in variable (IrSrc) with the upper and lower value of the range.

21



AX Series-Standard Instructions Manual Chapter 2

e Programming Example

This example use FC instruction (DFC_LRZCP) to compare variable values with the upper and lower value.

PLC_PRG x
PROGRAM PLC ERG

g 2 VAR -
L_lrvar: LREAL ;
H_lrVar: LREAL :
1rVar0: LREAL :
wVar(l: WORD;

END_VAR

) o e w

P2
1 wvVarQ:=DFC_LRZCP (lrLowbound:=L_lrVar , erigh_bw:und:=H_erar s lrSrc:=lrvar0 );

Since the value in variable (IrVarQ) is smaller than the upper value (H_IrVar) and larger than the lower value (L_IrVar), the
calculation result (wVar0) is 2.

e Library

=  DL_Comparison.library
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Chapter 3 Timers and Counters Instructions
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3.1 DFB_Capture

. Supported Products
. AX-308E, AX-364E, AX-324N, AX-332E

DFB_Capture captures the commanded pulses of the specified high-speed counter according to the designated external trigger

device.
FB/FC | Instruction Graphic Expression ST Language
DFB_Capture_instance(
Capture :=,
Counter :=,
bEnable :=,
uiMaskValue :=,
DFB_Capture diDeltaMin :=,
== - R diDeltaMax :=,
lenable brror|— bEdgeSelect :=,
—udiMaskval ErrorIDf— = id =
FB DFB Capture —;itl)elat:rﬂi: = bCar;ill-ag = bCyC|e =,bValid =>,
- — diDeltaMax diCapValuef— bBUSy =>,
—IbEdgesel di | iousf— -
_bq.?; elect iCapVa uePdrnizs:;;: = bError =>
bCapLenBeyondFagf— ErrorlD =>,
dwCaplenBeyondCountf— bCapFIag =>
diCapValue =>,
diCapValuePrevious =>,
diDelta =>,
bCapLenBeyondFlag =>,
dwCapLenBeyondCount =>);
e Input
. Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Designate the source DFB DFB COUNTER REF
Counter | of t;‘sese%eggherﬂggh' COUNTER_REF" (Cannot be null.) -
Execute the
instruction when True/False
bEnable bEnable changes to BOOL (False) )
True.
Define the mask range When bEnable shifts to True, the
uiMaskValue of Capture 9 UINT Positive number or 0(0) setting parameters of
plure. uiMaskValue will be updated.
diDeltaMin ?jiefl;ler]reertlgz rl;]el?\;vneuejrr? DINT Positive number, When bEnable shifts to True and
each Capture™ negative number or 0(0) Busy is False
Define the maximum - .
diDeltaMax difference between DINT P95|t|ve number, When bEnable §h|ﬂs to True and
each Capture™ negative number or 0(0) Busy is False
) - When b Eable is rising edge,
-3 | Define the rising edge True/False
3
bEdgeSelect or falling edge capture BOOL (False) update the parameter of

bEdgeSelect
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Name Function Data Type (gztfta':ﬂ \‘:::::) Timing for Updating
Define whether L
. True/False When b Eable is rising edge,
bCycle™ capture values BOOL
continuously (False) update the parameter of bCycle

*Note:

1. DFB_Counter_REF (FB): As the 1/O interface of the high-speed counter to perform actions include parameter adjustment

and the driver.

2. Once diDeltaMin and diDeltaMax are set to 0, the system will not check whether the capture range is appropriate or not.

3. Only supports AX-332E.

e  Output
Name Function Data Type Output Range(Default value)
bvalid True when the output value BOOL True/False(False)
is valid.
True when the instruction is
bBusy enabled. BOOL True/False(False)
bError True if an error occurs. BOOL True/False(False)
Indicates the error code if an " DFB_HSIO_ERROR
ErrorlD error oceurs, DFB_HSIO_ERROR (DFB_HSIO_NO_ERR)
Indicates that the current
Capture is valid.
bCapFlag (The flag shifts to True for BOOL True/False(False)
one scan cycle and will be
reset immediately)
diCapValue The captured value. DINT Positive number, negative
number or 0(0)
diCapValuePrevious The previous captured value. DINT Positive number, negative
number or 0(0)
The difference between the . .
diDelta previous and the current DINT Po&hxsnrqlgr;rboerr,or(lg)gatlve
captured values.
Indicates that a capture is
failed.
bCapLenBeyondFlag (The flag shifts to True for BOOL True/False(False)
one scan cycle and will be
reset immediately)
dwCapLenBeyondCount Counts the number of the DWORD Positive number or 0(0)

failed Capture.

*Note: DFB_HSIO_ERROR: Enumeration (Enum)
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. Outputs Update Timing

is True.

Name Timing for shifting to True Timing for shifting to False
® When the values at the outputs are valid | ¢ \yhen bEnable shifts to Fal
bValid after bEnable being True for one scan o When bEna e:ftl tS lc:) Ia Se-
cycle. en bError shifts to False.
® When bEnable shifts to False.
bBusy ® \When bEnable is rising edge triggered. . Wh:: bE?r?)r Sh?ftls t?) 'I?ru: se
bError ® \When an error occurs in the execution e \When bEnable shifts from True to
conditions or input values for the .
ErrorlD instruction. False. (Error code is cleared)
bCapFlag ® Updates value continuously when bValid | ® Updates value continuously when

bValid is True.

diCapValue

® Updates value continuously when bValid L4

Updates value continuously when

is True. bValid is True.
. . ® Updates value continuously when bValid ® Updates value continuously when
diCapValuePrevious is True. bValid is True.
. ® Updates value continuously when bValid ® Updates value continuously when
diDelta ) A
is True. bValid is True.
bCapLenBeyondFlag 4 ppdates value continuously when bValid 4 Updgtqs value continuously when
is True. bValid is True.
dwCapLenBeyondCount 4 ppdates value continuously when bValid 4 Updgtqs value continuously when
is True. bValid is True.
. Timing Diagram
bEnable
bValid § § r
bBusy
bError
e In-Outs
Name Function Data Type SRS Timing for Updating

(Default value)

Refer to the source
Capture of the specified
high-speed capture

DFB_CAPTURE_REF | DFB_CAPTURE_REF
(FB)* (Cannot be null.)

When bEnable shifts to True and
bBusy is False.

*Note: DFB_CAPTURE_REF (FB): The I/O function block of the high-speed counter which contains parameter adjustment and

the driver.
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Function

bEdgeSelect

This funxtion is only supported in AX-3 firmware version v1.0.5.0 and later and not supported in AX-332.

uiMaskValue

Please refer to the following figure for the function description of uiMaskValue input.

1.

Set uiMaskValue to 500 and bEnable to True, then Capture function is enabled. At the same time, the output
bValid is True and the first captured value would be the center value of the mask range. In addition, the next
capture action will be invalid if the next captured value is within the mask range.

In the figure below, the 15t capture happens in a -500~500 range and the captured value changes from 0 to
1500.

The captured value 1500 becomes the new center of mask range. Therefore, the next captured value which
locates from 1000 to 2000 (1000 < diCapValue < 2000) will be invalid. So when the 2™ capture is triggered (in
the mask range), the captured value would remain as 1500.

Since the 3™ capture is triggered outside of the mask range, the captured value would be updated to 4000.

uiMaskValue =500 |
bEnable Q
15t ond 3rd

External trigger H
bCapFlag H

500 {500

| | | I | L, st
-2000 -1000 0 1000 2000 3000 4000 5000 6000
diCapValue= 1500 t‘jl'Cap Value= 1500 d/’Ca,c‘: Value = 4000

diDeltaMin - diDeltaMax - bCapLenBeyondFlag - dwCapLenBeyondCount

DeltaMin/DeltaMax define the minimum and maximum distance between each Capture, while CapLenBeyondFlag
and CapLenBeyondCount represent the error flag and the number of the failed Capture.

1.

The function of diDeltaMin/diDeltaMax is to judge if a trigger mark is missed and the Capture is not executed.
For example, if the value of DeltaMin is 1000 and DeltaMax is 1300, when the detected distance between 2
Capture exceeds 1000~1300, the system will flag this situation as trigger mark missing.

When a mark missing condition occurs, CapLenBeyondFlag shifts to Ture for one scan cycle and will be reset
immediately. At the same time dwCapLenBeyondCount counts 1.

Refer to the below diagram for the explanation of these inputs and outputs:
> The mask range is between -500~500 and the 1st Capture occurs at 900.

> The 2nd Capture occurs at 2500. Because DeltaMax is set to 1300 and DeltaMin is set to 1000 (1000-
1300), the detected distance between two captures has exceeded the range of 1000~1300. Therefore,

a trigger mark missing condition is flagged for a scan cycle, while bCapLenBeyondFlag remains as
TRUE.

> The 3rd Capture occurs at 3700. Because the difference between 3700 and the previous captured value
2500 is 1200, which is within the range of 1000~1300 (DeltaMin/DeltaMax), also 3700 is out of the mask
range 2000~3000, the captured value changes to 3700 in this case, and bCapLenBeyondFlag will not
change to True.
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wilMasklalue = 500
diDeftaMin= 1000
diDeltaMax = 1300

bEnable g

External trigger

EW

—
—

bCapFlag
bCaplLenBeyondFlag ﬂ
500 ,Lsnn ) L 500 ,%‘500 ,l 500 N 500 |
l I 1 | | l | | Count value
-2000 -1000 0 1000 2000 ¢ 3000 i 4000 5000 6000

diDslta= 1600 - diDafta= 1200 ‘

v v v
diCaplalve= 900  SiCapValve= 2500 aiCapValue= 3700

. bEdgeSelect

EdgeSelect defines whether the DI signal is the rising edge triggered or the falling-edge triggered to capture the
signal. This function is only applicable to AX-332E models.

1.

When EdgeSelect=False, the capture is triggered when DI generates the rising edge signal, and when
EdgeSelect=True, the capture is triggered when DI generates the fallingr edge signal.

Refer to the below diagram for the explanation of these inputs and outputs:
When EdgeSelect=False:

bEnable J

bEdgeselect

[

| | | | | I | |
-3000 -2000 -1000 o 1000 2000 3000 4000 5000

External trigger

| Counter Value

L

diCopValue=200

When EdgeSelect+True

bEnable

bEdgeSelect ——1

External trigger

]

[ | [ | | [ | | | Count Value
-3000 -2000 -1000 0 1000 2000 3000 4000 5000

diCapValue=600
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. bCycle

The Cycle setting determines whether the Capture function block will capture values continuously. This function is
only applicable to the AX-332El.

1. When Cycle=False, the Capture function block can only capture the value once triggered by DI. When
Cycle=True, the Capture function block can capture multiple values for multiple times.

2. Refer to the below diagram for the explanation of these inputs and outputs:

When Cycle=False

bEnable

bEdgesSelect

bCycle

1.~.[ rl zmll_l 3r|l|—|
External trigger

| | ] ] | | | | | Count Value
-3000 -2000 -1000 1] 1000 2000 3000 4000 5000

-
eilaplalues200

When Cycle=True

bEnable

bEdgesSelect

bCycle J

External trigger

15t ﬂ 2PI|J’_| SP'IJI_I

| | | | | | | | l Count Value
-3000 -2000 -1000 @ 1000 2000 3000 4000 5000

L] L v
difoplioive=200 JiCopbimlue=1600 dilopliofve=1200

3. Only support AX-332E v1.0.4.2 or later.

e Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True and the Capture will stop. You can refer to
ErrorID (Error Code) to address the problem.

e Programming Example

. This example uses DFB_HCnt and DFB_Capture in AX-308E to perform the Capture function.

1. As the following figure shows, select a Counter and a Capture for Hardware 10 Configuration in Builtin_IO and set
the trigger source of Capture to a signal input on the hardware (e.g. IN15).
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Status W
Counter SSI
L counterio [] 551 Encoder
Z Phase use OC e
i N o
ot CH2 A P, [] Counter 1
juiesiis ) 8 fb—o—— Z Phase use OC |-/ Capture 0 INIS |
stk 9 |-Zc°unmz | [[] capture 1
Cnt CH2 Z Phase T Bt
ss1 infimie o] 4 = | - -c.m
Counter 4 [ ] Capture 3
3 1 =
|| Counter 5 [] capture 4
K B— [_] Counter 6
= [] Capture 5
® BlE— [_] counter 7 5
Timer [] capture 6
—_—s FTY I ) :
Cap ExternalTrigger [ Timer 0 [] Capture 7
e i | @i |
L_| Timer 1
5/s0 5/51) = e
L_| Timer 2
[] Timer 3 [] Compare 0
e skt i [] Timer 4 [ ] Compare 1
" —_ 0 4 L_| Timer 5 [ ] Compare 2
= 1 5 = i [] Compare 3
Timer 7
- Compare 4
il o [] Compa:
2 & [—— —
a [] Pulse Output Ads 0 ) CompareS
“ —3 7 f— [ Pulse Output As 1 [] Compare &
. e 0 [] Pulse Output Axis 2 [] Compare 7
e l-u_ [] Pulse Output Axis 3

2. Enable the FB DFB_Capture (bEnable = True) after using the FB DFB_HCnt to activate the high-speed counter

(bEnable = True) in the POU, then the present counter value would be captured and shown on the diCapValue
output of DFB_Capture after the external signal (IN15) being triggered.

DFB_HCnt_0
TRUE DFB_HCnt
— [——en a ENO——
Counter_ 2 —AcCounter bValid—
TRUE bEnable bBusy —
bError —
ErrorID —
diCounterValue —
DFB_Capture_0
TRUE DFB_HCnt_0.bValid DFB Capture
— 1 11 EN - ENO——
Capturs_0 —SCapturs bvalid [
Counter_ 2 —Counter bEusy [~
TRUE bEnable bError —
500 —juiMaskValue ErrorID -
1100 — diDeltaMin bCapFlag [~
1300 —diDeltaMax diCapValue —
diCapValuePrevious —
dilelta [~
bCaplenBeyondFlag [—
dwCapLenBeyondCount [—
3. Please refer to AX-3 series operational manual for more details related to the settings and operation of Hardware 10
Configuration.

. This example uses DFB_HCnt and DFB_Capture in AX-308E to capture the high-speed counter.

1. As the following figure shows, select a Counter and a Capture for Hardware 10 Configuration in Builtin_IO and
set the trigger source of Capture to a signal input on the hardware (e.g. INO).
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2.

3.

° Library

Configuration

Status

Counter

L |

TX+ TX-
5G SG
RX+H RX-
Cat CHO A Phase A+ A-
Cnk CHO B Phase B+ B-
Cnt CHO Z Phase T+ Z-
I Cap ExternalTrigger IN 0 .I 0ouT
1 1
2 2
3 3
a a
INS s50uUT
5/s <o

ECAT

Mode: MODE_PAB

Counter 0

Counter 1

=y

Hxis

[] Pulse Output Axis 0

L

SsI
["] s51 Encoder
Capture
Capture 0

Compare

[] compare 0

IND

Enable the FB DFB_Capture (bEnable = True) after using the FB DFB_HCnt to activate the high-speed

counter (bEnable = True) in the POU, then the present counter value would be captured and shown on the
diCapValue output of DFB_Capture after the external signal (INO) being triggered.

DFE_HCnt_0
DFB HCnt

Counter_0 —Hcounter - bValid
bBusy
enable_hcnt bError
| [ bEnable Errorid
—{%xUD_Select diCounterValus

—bTrigerMode

~di_counter value

DFB_Capture_0

enable capture

b_edge_select

b_cycle

DFB_Capture
IoConfig_Globals.Capture_ 0 — Capture
IoConfig_Globals.Counter_ 0 —Counter

1 [ bEnable
udi_mask_walue —|uiMaskValue
di_delte_min —|diDeltaMin
di_delta_mex —|diDeltaMax

ﬂ ﬂ bEdgeSelect

4‘] U—bCycla

bValid ——

bBusy —

bError —

ErrorID|—

bCapFlag —

diCapValue —
diCapValuePrevious —
diDelta
bCapLenBeyondFlag —
dwCapLenBeyondCount [—

Please refer to AX-3 series operational manual for more details related to the settings and operation of
Hardware 10 Configuration.

= DL_BuiltinlO_library*

Note: From version 1.0.5.0 and later, lilbrary DL_BuiltinlO_AX3 is changed to DL_BuiltInlO_library.
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3.2 DFB_Compare

° Supported Products

- AX-308E, AX-364E, AX-324N, AX-332E

DFB_Compare compares the designated source value and the setting value and then to Set or Reset the desired device when
the comparison result is True or False.

FB/FC Instruction Graphic Expression ST Language
DFB_Compare_instance(
Compare :=,
Counter :=,
bEnable :=,
S Mode :=,
om re .
—{Compare B - bvalidk— OUtpUtACtIOﬂ =,
—Count: bBusy— =
FB DFB_Compare —bg::bT; bE:JrsoYr— WR_efreShCyCIe T
- —Made ErrariD}— diCmpValue :=,
—[iRefreshcyde diTablePosition :=,
—diCmpValue
uiTableSize :=,
bValid =>,
bBusy =>,
bError =>,
ErrorID =>);
e Input
- Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Designates the DFB_
Counter source of high-speed COUNTER_ DFBC—COUthTERﬂREF -
counter. REF* (Cannot be null.)
Execute the
instruction when True/False
bEnable bEnable changes to BOOL (False) )
True.
0:Equal(=)
: DFB_ 1:Bigger_Equal(> i
Mode Corrgj.r;.arlson COMPARE gger_Equal(2) TWhen %Eglgble §h|;tslto
condition MODE*? 2:Smaller_EquaI(§) rue an usy Is rFaise.
(Equal)
) DFB_ 1: SET R
OutputAction r'?]%f('j”ee the output COMPARE_ 2: RESET e‘(’jw;e;‘n%'zggﬁf S rong
: OUTPUT ACTION (SET) g y '
Define the cycle time .
wRefreshCycle to refresh the status WORD Positive number or 0(0) When bEnable §h|ft3 to
. True and bBusy is False.
of the output device.
. Specifies the Positive number, negative When bEnable shifts to
diCmpValue compare value DINT number or 0(0) True and bBusy is False.
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Name

Function Data Type

Setting Value

(Default value) Timing for Updating

diTablePosition™

Specify the compare ARRAY OF DINT

When bEnable is rising

value array edge and bBusy is False.
. . Specify the compare - When bEnable is rising
3
diTableSize value array scope DINT Positive number 0 to 256 (0) edge and bBusy is False.
*Note:

1.

DFB_Counter_REF (FB): As the 1/O interface of the high-speed counter to perform actions include parameter adjustment

and the driver.

2. DFB_COMPARE_MODE: Enumeration (Enum).
3. Except for AX-332E, other AX-3 series with DL_BuiltinlO_AX3 version V1.0.4.2 or later also supports this function.
4. This function is applicable to AX-332E. This function block cannot be executed in the Ethercat Task, and it will affect the
synchronization cycle of other Ethercat devices.
5. In AX-332E, diCmpValue will not refer to the value of this variable for comparison.
e Output
Name Function Data Type Output Range(Default value)
bValid True when the output value is valid. BOOL True/False(False)
bBusy True when the instruction is enabled. BOOL True/False(False)
bError True if an error occurs. BOOL True/False(False)
ErrorlD Indicates the error code if an error DFB_HSIO_ERROR* DFB _HSIO_ERROR

occurs.

(DFB _HSIO_NO_ERR)

*Note: DFB _HSIO_ERROR: Enumeration (Enum)

. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bValid ® When the values at the outputs are valid ® When bEnable shifts to False.
after bEnable being True for one scan cycle. | ® \When bError shifts to True.
® \When bEnable shifts to False.
bB ° is risi i .
usy When bEnable is rising edge triggered e \When bError shifts to True.
bError . . .
® When an error occurs in the execution ® \When bEnable shifts from True to False.
ErrorlD conditions or input values for the instruction. (Error code is cleared)
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e Timing Diagram

bEnable

bValid

bBusy

bError

In/ Outs

Name Function Data Type

Setting Value

(Default value) Timing for Updating

Compare source of high- DFB_COMPARE_REF (FB)*

Reference to the DFB_COMPARE_REF | When bEnable shifts to True

speed comparator. (Cannot be null.) and bBusy is False.

*Note: DFB_COMPARE_REF (FB): As the I/O interface of the high-speed comparator to perform actions include parameter

adjustment and the driver.

Function

Cannot run this function block in Ethercat Task in AX-332, or it will affect update cycle of other device in Ethercat.

When the comparison result is True (Counter Value = diCmpValue), DFB_Compare will outputs the results according to the
settings of HW 10 configuration in Builtin IO.

When bValid output of DFB_Compare is True, the comparator would continue to compare on the high-speed counter
values. In case that the comparison condition is fulfilled and the output result is given according to the settings, the device
would remain at a high-level signal and would not retrigger the output (True = False > True) after the condition is fulfilled
once again. If you need to reset the output device and change the high-level signal to low, please find the following
methods.

€@ Define the variable at the output of Compare via I/O mapping in DIO, then set the output variable to falling-edge in
the POU programming area so as to reset the output device.

€  Use the setting of wRefreshCycle to change the high-level signal to low automatically after the PLC keeps it at a
high-level signal for a period of time.

Either ways, the purpose of changing from high-level signals to low can be reached. However, the comparison conditions
must be fulfilled again if you intend to make the output back to high-level.

The output device status can be refreshed by using the input wRefreshCycle. For example, set the value of wRefreshCycle
to 10000(Unit: 0.1ms), then the designated output device will be pulled to a low level by the controller after the condition is

fulfilled and remains a high-level output for one second. If wRefreshCycle is set to zero, the output device would keep at a

high level without being reset.

diTablePosition is the numerical array to be compared, and diTableSize is the number of values to be compared. For
example, the size of the diTablePosition array is 256, if diTableSize=100 is set, the 0-99 elements of the array will be set as
the values to be compared. The timing diagram is as follows:
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bEnable J

Do Output

Counter Value 1
250
210
150
L

» Time(100us)

500 600 750 850 1100 1200 1400
diTablePosition[0] = 100 wRefreshCycle = 100 (100us)
diTablePosition[1] = 150 diTableSize=3

diTablePosition[2] = 210 Mode=0(Equal)

diTablePosition[3] = 250

If comparing multiple value at the same time, the following two situations will affect the ouput of Do.

Case1: In the process of Do output, other value of diTablezpodtion is compared, the value will not generate Do output. The
output will be the Do output of the current value. Refer the following diagram for the timing and parameter:

bEnable J

Do Output . 500(100us)

Counter Value

210
150
200 foommeremmmmm oo

Time(100us)

500 750 1000 1100
diTablePosition[0] = 100 wRefreshCycle = 500 (100us)
diTablePosition[1] = 150 diTableSize=3

diTablePosition[2] = 210 Mode=0(Equal)

Case2: When comparing multiple values of diTablePosion at the same time, the defined Do output time is the time of of
one cycle of wRefreshCycle. Refer the following diagram for the timing and parameter:
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bEnable J

Do Output

500(100us)

Counter Value

-

100 |-

Time(100us)
500 1000

diTablePosition[0] = 100 wRefreshCycle = 500 (100us)
diTablePosition[1] = 100 diTableSize=3

diTablePosition[2] = 100 Mode=0(Equal)

OutputAction is an output variable that define the action of the output device once the comparison condition is met. When it is
set to SET, the ouput device will be set to high level. When it is set to RESET, the output device will be set to low level.

Only support AX-332E version 1.0.4.2 or later.

e Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True and the Capture will stop. You can refer to
ErrorlD (Error Code) to address the problem.

e Programming Example

= This example uses DFB_HCnt and DFB_Compare in AX-308E to perform the Compare function.

1. As the following figure shows, select a Counter and a Compare for Hardware 10 Configuration in Builtin_IO and set
a signal output on the hardware as the output device of Compare (e.g. OUT3).

2 G
Status lﬂ‘]
Counter ssi
(] counter 0 [] 551 Encoder
Z Phase use OC Capture
] m [ counter 1
Cnt CH2 A Phase o s 7 Phase use OC [] Capture 0
Cnt CH2 B Phase ' . [] Capture 1
Cnt CH2 2 Phase [] counter 3 [] Capture 2
ss1 2 10 f—o-r
] Counter 4 [] Cature 3
—_ LY S— O
Counter 5 [] Capture 4
SE— ) ) S 1
Counter &
[ e L | Capture 5
e B [ Counter 7 .
I Wl Thmer ] Capture 6
Timer 0 [] Capture 7
—_ L S— o
siso sis1 [ Timer 1
Compare
[ Timer 2 —
] Timer 3 /] Compare@  OUT3
a our our [ Timer4 [] Compare 1
Bl —_—o 4 f— ] Timer 5 | Compare 2
7 . s [] Timer & [] Compare 3
A2 [ Timer 7 [] Compare 4
2 6 Axis
B2 ] Compare 5
2 Cmp CoincidentOutput (] Pulse Output Axs 0
il 4 ] Pulse Output ais 1~ L] Compare 6
<« @ | Pulse Output Axis 2 [] Compare 7
Encoder
,—L [] Pulse Output Axis 3

2. Execute the function block DFB_Compare after enable the high-speed counter by using DFB_HCnt in the POU as
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shown in follows. At the same time, the output device (OUT3) will output the signal once the comparison condition is
fulfilled (DFB_HCnt_0.diCounterValue = DFB_Compare_0.diCmpValue).

1 DFB_HCnt_0
TRUE DFB_HCnt
[ EN - ENO——
Counter_ 2 —counter bValid [~
TRUE —bEnable bBusy —
bError [~
ErrorID
diCounterValue —
2 DFB_Compare_0
TRUE DFE_HCnt_0.bValid DFB Compare
[ 11 EN B ENO——
Compare 0 —= Compare bValid —
Counter 2 —jCounter bBusy —
TRUE —]bEnable bError [~
Compare_Mode.Equal —{Mode ErrorID —
10000 —wRefreshCycle
100 —|diCmpValue
3. Please refer to AX-3 series operational manual for more details related to the settings and operation of Hardware 10
Configuration.

= This example uses DFB_HCnt and DFB_Compare in AX-332E to perform the Compare function.

1. As the following figure shows, select a Counter and a Compare for Hardware 10 Configuration in Builtin_IO and set
a signal output on the hardware as the output device of Compare (e.g. OUT1).
= Configuration
Status \Lﬂ
Counter 551
Mode: MODE_PAB « | | [ sst Encoder
E Capture
™ ™ || Counter 1 im0
Se o ois
RXH RX- [ Pulse Output Axis 0 ooz
Cnt CHO A Phase A+ A- I [] Compare 0 our: v
Cnt CHO B Phase B+ B-
Cnt CHO Z Phase T+ z-
IND 00uT
1] @t o conoentoune |
2 2
3 3
4 a4
INS 50uUT
s/s o
(I
ECAT
L
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2. Execute the function block DFB_Compare after enable the high-speed counter by using DFB_HCnt in the POU as
shown in follows. At the same time, the output device (OUT1) will output the signal once the comparison condition
is fulfilled (DFB_HCnt_0.diCounterValue = DFB_Compare_0.diCmpValue).

DFB_HCnt_0
DFB HCnt
IoConfig Globals.Counter 0 —counter - bValid
bBusy [~
enable hcnt bError —
H H bEnable ErroriD
—|xUD_Select diCounterValue [~ di_counter_value
—|bIrigerMode
DFBE_Compare_0
DFB Compare

IoConfig Globals.Compare_ 0 —- Compare - bValid ——

IoConfig Globals.Counter_{ —{Counter bBusay —

bError —

enable_compare ErrorID —

{1 bEnable
Mode Choose —Mode
refresh cycle time —wRefreshCycle
di_compare value —{diCmpValue
di_table position —]diTablePosition
udi_table size —uiTableSize

3. Please refer to AX-3 series operational manual for more details related to the settings and operation of Hardware 10
Configuration.

° Library

. DL_BuiltinlO_AX3.library
Note: From version 1.0.5.0 and later, lilbrary DL_BuiltinlO_AX3 is changed to DL_BuiltInlO_library.
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3.3 DFB_HCnt

° Supported Products

- AX-308E, AX-364E, AX-324N, AX-332E

DFB_HCnt enables the specified high speed counter according to the specified parameters and monitors the counter value.

FB/FC | Instruction Graphic Expression ST Language
DFB_HCnt_instance(
Counter :=,
DFB_HCnt bEnable :=,
— Counter bvalidf— bTrigerMode =,
FB | DFB_HCnt —|ofnable DSy bValid =>,
—|bTrigerMode : ErroriDf— bBusy =>,
diCountervValuefj— bError =>
ErrorlD =>,

diCounterValue =>);

e Input
Name Function Data Type (gztfta':ﬂ \‘:::::) Timing for Updating
Execute the
instruction when True/False
bEnable bEnable changes to BOOL (False) )
True.
Define the high- .
. True/False When bEnable is rising edge, update
xUD_Select™ speed counter to BOOL (False) parameter of xUI% Sglect P
count up or down - ’
Define the capture is .
. . . - True/False When bEnable is rising edge, update
bTriggerMode™ triggered by rising BOOL (False) parameter of tiggerM% de P
edge or falling edge ’
*Note:

1. DFB_HSIO_ERROR: Enumeration (Enum)

2. Only applicable to AX-332.
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e Output
. Output Range
Name Function Data Type (Default value)
bValid True when the output value BOOL True/False(False)
is valid.
bBusy True when the instruction is BOOL True/False(False)
enabled.
bError True if an error occurs. BOOL True/False(False)
ErrorlD Indicates the error code if an DFB_HSIO_ERROR" DFB_HSIO_ERROR

error occurs.

(DFB_HSIO_NO_ERR)

diCounterValue

The present counter value of
the counter

DINT

Positive number, negative
number or 0(0)

*Note: DFB_HSIO_ERROR: Enumeration (Enum)

. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
When the values at the outputs are valid When bEnable shifts to Fal
bValid after bEnable being True for one scan en bEnavie S s fo ralse.
When bError shifts to True.
cycle.
When bEnable shifts to False.
bB is risi i .
usy When bEnable is rising edge triggered When bError shifts to True.
bError Whef‘.a” efror oceurs In the execution When bEnable shifts from True to False. (Error
conditions or input values for the code is cleared)
ErrorlD instruction.

diCounterValue

Updates value continuously when bValid
is True.

Updates value continuously when bValid is
True.

Timing Diagram

bEnable

bValid

bBusy

bError
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e In/Outs

Setting Value

Name Function Data Type (Default value)

Timing for Updating

Reference to the
source of specified
high-speed
counter.

DFB_COUNTER_REF When bEnable shifts to True

Counter (Cannot be null.) and Busy is False.

DFB_COUNTER_REF (FB)*

*Note: DFB_Counter_REF (FB): As the I/O interface of the high-speed counter to perform actions include parameter adjustment
and the driver.

e  Function

1. When the input bEnable is True, the counter would start calculating pulses to the corresponding input points based
on the Counter configuration of HW 10 configuration in Builtin IO.

2. The counter value is given through the output diCounterValue during the counting process.

3. bTriggerMode defines whether the DI signal is triggered by the rising edge or the falling edge for high-speed
counting. It is only applicable to AX-332E. When EdgeSelect=False, high-speed counting is triggered when DI
generates the rising edge signal; when EdgeSelect=True, high-speed counting is triggered when DI generates the
falling edge signal. This function is only available when the corresponding input Counter setting mode is MODE_UD/
MODE_UDR/ MODE_UDRE/MODE_UDRE2.

4. xUD_Select defines whether to count up or count down when the external DI signal triggers counting.lt is only
applicable to AX-332E. When xUD_Select=False, the DI signal is triggered to count up, and when xUD_Select=True,
the DI signal is triggered to count down. This function is only available when the corresponding input Counter setting
mode is MODE_UD/ MODE_UDR/ MODE_UDRE.

Refer the following timing diagram for bTriggerMode and xUD_Select:bTriggerMode=False xUD_Select=False

bEnable

bTriggerMode

xUD_Select

15t “ anj 3rd§‘

External trigger

diCounterValue
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bTriggerMode=True
xUD_Select=False

bEnable

bTriggerMode

xUD_Select

1St ’—— an’——

3rd”

External trigger

diCounterValue

bTriggerMode=False
xUD_Select=True

bEnable

bTriggerMode

xUD_Select J

1st §| an‘| 3rd|_|

External trigger

diCounterValue

bTriggerMode=True
xUD_Select=True

bEnable

bTriggerMode

xUD_Select J

External trigger

diCounterValue
2

5. Only supports AX-332Eversion 1.0.4.2 or later.

15t r anﬂ 3rd "

1 L
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e Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True and the Capture will stop. You can refer to
ErrorID (Error Code) to address the problem.

e Programming Example

This example uses DFB_HCnt in AX-308 to perform the Count function

1. As the following figure shows, select a Counter (Counter 2) in Hardware IO Configuration and you will see the input
points (e.g. IN 0, IN 1, IN 2) matched to the corresponding encoder A, B, Z phase outputs, which the wiring should
follows the configuration so as to perform the normal function of high speed counting.

r.) Cemtgur o
Status ‘{I
[ [
e © 1 Ercndar
2 Pliria i O
. Cagtore
- e 1
o 40 4 Pl Caghara
@ i T P g OO
) 1 B = e
nf S Py ot 3 Captarg 1
Eer] 2 " —
Lo 4 fr—
—_—a ) —
Cowter 3 ot
SE— () I—
Later § 3
— 13— Coumier T ,
® Coplern
JEE— T —
Ty B g 1
—_— (L) :
e
k] s
8 s/51 — f—
T 3 Cemgairn
- oA ouT e Comgary |
LY —_—  f— T § Cimid
n ; T & Comgare 3
—d i | —
ar ’":. Comprn 4
I [ 1) S—
= Pl o i 3 e
FF —_—T F f— Pl Cutmed At | Compary §
(] £n Pubig O i 3 Comgay T
Emumiey Pl Ot Aam 1

2. After using the FB DFB_HCnt in the POU to activate the high-speed counter(bEnable = True), it starts receiving and

counting the pulses from the external signals(IN 0, IN 1) based on the counting mode set in Counter Configuration,
then the counter value would be displayed in the output diCounterValue. In addition, you should make sure that the
mode of sending pulses from the external signal source matches the counting mode so as to get the correct counter

values.
DFB_HCnt_0
TRUE DFB_HCnt

—] ———ew ENO——

Counter_2 —HCounter bValid [~

TRUE —bEnable bBusy —

bError —

ErrorlD —

diCounterValue [—

3. Please refer to AX-3 series operational manual for more details related to the settings and operation of Hardware 10
Configuration and Counter Configuration.
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This example uses DFB_HCnt in AX-332E to perform the Count function

1. As the following figure shows, select a Counter (Counter 0) in Hardware IO Configuration and you will see the input
points (e.g. A+A-/B+B-/C+C- ) ) matched to the corresponding encoder A, B, Z phase outputs, which the wiring
should follows the configuration so as to perform the normal function of high speed counting.

Status \Lﬂ o
Made: MODE_PAB | ' [[] 551 Encoder
I Counter 0 ot
X4 ™ | Counter 1 Clomteni
R+ RX- [] Pulse Output Axis 0 Lomoafe
Cnt CHO A Phase A+ A- [] Compare 0
ot CHO Z Phase T+ Z-
5i5 co
I—

2. After using the FB DFB_HCnt in the POU to activate the high-speed counter(bEnable = True), it starts receiving and
counting the pulses from the external signals(A+A-/B+B-) based on the counting mode set in Counter Configuration,
then the counter value would be displayed in the output diCounterValue. In addition, you should make sure that the
mode of sending pulses from the external signal source matches the counting mode so as to get the correct counter
values.

DFB_HCnt_0
DFB HCnt
IoConfig_Globals.Counter 0 —SiCounter - bvalid
bBuay —
enable_hcnt bError —
H H bEnable ErrorID—
diCounterValue —di_counter_ wvalue
x ud select
H H xUD_Select
b_trigger mode
bTrigerMode

3. Please refer to AX-3 series operational manual for more details related to the settings and operation of Hardware 10

Configuration and Counter Configuration.
° Library

DL_BuiltinlO_AX3.library
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3.4 DFB_HTmr

. Supported Products

= AX-308E, AX-364E, AX-324N

DFB_HTmr enables the specified high speed timer channel according to the specified parameters and monitors and timed value.

FB/FC | Instruction Graphic Expression ST Language
DFB_HTmr_instance(
Timer :=,
bEnable :=,
—Timer pre-Hmr bvalidl— TriggerMode :=,
FB DFB_HTmr e o i bValid =>,
dv."ﬁm:rr\:;:-jg: bBUSy =>,
bError =>,
ErrorID =>,
dwTimerValue =>);
e Input
. Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Execute the instruction True/False
bEnable when bEnable changes BOOL Fal -
to True. (False)
:UP_DOWN
TriagerMode Timing mode settinas DFB_TIMER _ 0:UP_DO When bEnable shifts to True and
99 9 gs MODE * 1:UP_UP bBusy is False.
(UP_DOWN)
*Note: DFB_TIMER_MODE: Enumeration (Enum)
Up-Down mode:
Terminal signal |
dwTimerValue € > € dwTimerValue > € dwTimer\alue >
Up-Up mode:
L
Terminal signal )
N FIE e W TIMErvaUE >
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e Output
Name Function Data Type Output Range(Default value)
bvalid True when the output value BOOL True/False(False)
is valid.
bBusy True when the instruction is BOOL True/False(False)
enabled.
bError True if an error occurs. BOOL True/False(False)
ErroriD Indicates the error code if an DFB_HSIO_ERROR* DFB_HSIO_ERROR

€error occurs.

(DFB_HSIO_NO_ERR)

dwTimerValue

Timed value (Unit: 0.01us)

DWORD

Positive number or 0(0)

*Note: DFB_HSIO_ERROR: Enumeration (Enum)

. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
When the values at the outputs are valid When bEnable shifts to Fal
bValid after bEnable being True for one scan When bEna e:ﬂl ts _(F arse.
cycle. en bError shifts to True.
® \When bEnable shifts to False.
bBusy When bEnable is rising edge triggered. . Wh:: bE?rir :h?ftls tSo 'I?ru: se
bError Whef‘.a” error oceurs In the execution ® \When bEnable shifts from True to False. (Error
conditions or input values for the code is cleared)
ErrorlD instruction.

dwTimerValue

Updates value continuously when bValid ® Updates value continuously when bValid is

is True.

True.

e Timing Diagram

bEnable

bValid

bBusy

bError
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e In/Outs
Name Function Data Type (gztfta':ﬂ :,I::::) Timing for Updating
Reference to the
Timer source of the DFB_TIMER_REF DFB_TIMER_REF When bEnable shifts to True and Busy
specified high- (FB)* (Cannot be null.) is False
speed timer.

*Note: DFB_TIMER_REF (FB): As the I/O interface of the high-speed timer to perform actions include parameter adjustment
and the driver.

e  Function

1. When the input bEnable is True, the timer would start calculating pulses to the corresponding input points based on
the Timer configuration of HW IO configuration in Builtin 10.
2. The counter value is given through the output dwTimerValue during the counting process.

e Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True and the Capture will stop. You can refer to
ErrorID (Error Code) to address the problem.

e Programming Example

This example demonstrates the function performed by DFB_HTmr.

1. As the following figure shows, select a Timer (Timer 2) in Hardware 10 Configuration and you will see the input point
(IN 0) matched to the corresponding timer input channel, which the wiring should follows the configuration so as to
perform the normal function of high speed timing.

1\ ¢ Cor
Status ‘Q
Counter ss1
[] counter 0 [] 551 Encoder
Ph;
™ Z Phase use 0C s
| Tme CHZ [] counter 1
- 0 8 Z Phase use OC [] capture 0
1 9 [_] Counter 2 (] Capture 1
"] Counter 3 (] Capture 2
SSI — ol
"] Counter 4 [ Capture 3
—_—3 npr—
[] Counter 5 [ Capture 4
¢ 12 Counter 6
= [] Capture 5
5 B [] counter 7
Thner [] Capture &
—_ 6 14
[] Timer 0 [] Capture 7
7 isp
[] Timer 1
/50 5/51 -
Timer 2 mpare
[ Timer 3 ("] Compare 0
L our out ] Timer 4 [ Compare 1
B1 —_ P [] Timer 5 [ Compare 2
z [ Timer & (] Compare 3
—_—1 [ S
Timer 7
" U |merm [] Compare 4
—_— 2 6 l—m
” ["] Pulse Output Axis 0 [ Compare 5
= —3 7 — [] Pulse Output Axis 1 [ Compare 6
@ « (] Pulse Output Axis 2 ("] Compare 7
Freoter FL (] Pulse Output Axis 3
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2. After using the FB DFB_HTmr in the POU to activate the high-speed timer(bEnable = True), it starts receiving and
counting the pulses from the external signals(IN 0) based on the timing mode set in Timer Configuration, then the
timed value would be displayed in the output dwTimerValue.

OFB_HTmr 0O
TRUE DFE HTmr
EN a ENO——
Counter 0 —STimer bValid -
Timer En —{bEnable bBusvy —
Timer Mode.UP_DOWN — TriggerMode bError [~
ErrorID —
dwTimerValue —

3. Please refer to AX-3 series operational manual for more details related to the settings and operation of Hardware 10
Configuration.

. Library

. DL_BuiltinlO_AX3.library
Note: From version 1.0.5.0 and later, lilbrary DL_BuiltinlO_AX3 is changed to DL_BuiltInlO_library.
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3.5 DFB_PresetValue
. Supported Products
. AX-308E, AX-364E, AX-324N

DFB_PresetValue is the application function block for high-speed counters, its role is to reset the current counter value back to
the default value.

FB/FC Instruction Graphic Expression ST Language
DFB_PresetValue_instance(
Counter :=,
bExecute :=,
DFB_PresetValue TriggerType =,
FB | DFB_PresetValue e ol i
- fiesctvae . bDone =>,
= bBusy =>,
bCommandAborted =>,
bError =>,
ErrorID =>);
e Input
. Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bExecute bEnable changes BOOL (False) )
to True.
Define when the 0:EXECUTE_TRIGGER When bExecute shifts
TriggerType default value DFB—PRESET—IMGGER— 1:EXTERNAL_TRIGGER to True and bBusy is
TYPE
would be preset. (EXECUTE_TRIGGER) False.
The preset - . When bExecute shifts
. counter value for Positive number, negative .
diPresetValue . DINT to True and bBusy is
high speed number or 0(0) False
counters.

*Note: DFB_PRESET_TRIGGER_TYPE: Enumeration (Enum)

° EXECUTE_TRIGGER: Set the default value right after the input bExecute shifts to True.
° EXTERNAL_TRIGGER: Set the default value right after the external signal of high-speed counter being triggered.

e Output
Name Function Data Type Output Range(Default value)
bDone The default value of the counter BOOL True/False(False)
has been changed.
bBusy True when the instruction is BOOL True/False(False)
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Name Function Data Type Output Range(Default value)
enabled.
bCommandAborted True when the. n struction is BOOL True/False(False)
aborted before it's completed.
bError True when an error occurs. BOOL True/False(False)
ErrorlD Error codes. DFB_HSIO_ERROR* DFB_HSIO_ERROR

(DFB_HSIO_NO_ERR)

*Note: DFB_HSIO_ERROR: Enumeration (Enum)

. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone ® True when the counter value has When bExecute shifts to False.
been set back to default. When bError shifts to True.
bBus ® \When bExecute is rising edge When bExecute shifts to False.
y triggered. When bError shifts to True.
bCommandAborted ® True when the FB is aborted. ® \When bExecute shifts to False.
o .
bError When an error occurs i the ® \When bEnable shifts from True to False. (Error
execution conditions or input code is cleared)
ErrorID values for the instruction.

e Timing Diagram

bExecute

bDone

bBusy

L

bCommandAbort

bError

External Trigger

Pobdb-~

bError = TRUE

TriggerType = 0(EXECUTE_TRIGGER)
TriggerType = 1(EXTERNAL_TRIGGER)
bCommandAborted = TRUE
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e In/Outs
Name Function Data Type (gztfta':ﬂ :,I::::) Timing for Updating
Reference to
Counter the source of DFB_COUNTER_REF DFB_COUNTER_REF When bExecute shifts to True and
high-speed (FB)* (Cannot be null.) bBusy is False.
counter.

*Note: DFB_COUNTER_REF (FB): As the I/O interface of the high-speed counter to perform actions include parameter
adjustment and the driver

e  Function

1. When TriggerType = EXECUTE_TRIGGER, the counter value would be set back to the default value right after
activating the function block.

2. When TriggerType = EXTERNAL_TRIGGER, the counter value would not be set back to the default until the Z phase
signal of the counter rises.

e Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True and the Capture will stop. You can refer to

ErrorID (Error Code) to address the problem.

e Programming Example

This example demonstrates the function performed by DFB_HCnt and DFB_PresetValue.

1. As the following figure shows, select a Counter (Counter 2) in Hardware 10 Configuration and you will see the input
points (e.g. IN 0, IN 1, IN 2) matched to the corresponding encoder A, B, Z phase outputs, which the wiring should
follows the configuration so as to perform the normal function of high-speed counting.

%
Status \LEI
Counter SSI
[] counter 0 [] 551 Encoder
Z Phase use OC Coptare
I N [ Counter 1
Cnt CH2 A Phase = Plate ae O [] Capture 0
1] 8 —
s mse | 5 [ Capture 1
Cnt CH2 Z Phase [C] Counter 3 [] Capture 2
Ss1 2 10 —
| Counter 4 [] Capture 3
3 n— (] counter s [ Captove 4
_— e nE— [[] Counter & [ Coptures
—_s = | F— ] Counter 7 ;
Thner [] Capture 6
_s U — : -
[ Timer 0 [] Capture 7
] | 7 L) —
[ Timer 1
S/so s/s1 — Compare
__| Timer 2
] Timer3 [ ] Compare 0
= outr out ] Timer 4 | Compare 1
B1 E— L 4 |— [] Timer 5 [ Compare 2
I " i L Timer 6 [] Compare 3
- [] Timer 7 [ Compare 4
Axis
—d 2 L S e —— I
82 [ ]Pulse Output Aiso L CompareS
2 —_—s 7 f—— (] Pulse Output Axis 1 L [Cenrent
co (<] [ Pulse Output Axis 2 [_] Compare 7
Encoder [ Pulse Output Axis 3
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2. After using the FB DFB_HCnt in the POU to activate the high-speed counter(bEnable = True), it starts receiving and
counting the pulses from the external signals(IN 0, IN 1) based on the counting mode set in Counter Configuration,
then the counter value would be displayed in the output diCounterValue. In addition, you should make sure that the
mode of sending pulses from the external signal source matches the counting mode so as to get the correct counter
values.

DFE_HCnt_0
IRUE DFB_HCnt
— ———=~n ENO——
Counter_ 2 —SCounter bvalid |-
TRUE — bEnable bBusy —
bError [~
ErrorID—
diCounterValue [~

3. If you want to use external signal as the trigger, check the box of External trigger in Counter Configuration as the

following figure shows.
Hardware 10 Configuration Counter 2
Counter Configuration Counter Mode
IEC Objects Counter Mode Description
Status owite Pulie
uD
Counter-chociowise Pulse 1 ] §
Information
Pulse fl_+—l ‘F I §
PD
Direction  Clockwise [ Counterclodkuse
A-Phase Fulse 1 l | l J l
. AB
B-Phase Pulse J |. I ;I |—
A-Phase Pulse 1 ! £ t 1 T
4AB
B-Phase Pulse ! J t_+ ;
lJi External Triggetl
Axis Standard
Positive C d Negative C d
Encoder Type: Incremental E
Axis Type (@) Reverse OFF @9 9‘
(@) Linear Axis _) Rotary Axis
e - ow cow
Modulo: | 360 + [unit]
(_) Reverse On @9 9
cow ow
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4. Then the input bExecute of DFB_PresetValue shifts to True and the FB DFB_PresetValue would wait for the Z
phase of high-speed counter to trigger the Default value function. After the counter value being set to the default

(DFB_HCnt.diCounterValue = fb), the output bDone will shift from False to True.

ERQ——

DFE_PresetValue 0
TRUE DFB PresetValue
EN -
Counter_ 2 —HCounter bDone —
—bExecute bBusy —
DFE_PRESET TRIGGER _TYPE.EXECUTE TRIGGER —TriggerType bCommandiborted
89% —diPresetValue bError —
ErrorID

5. Please refer to AX-3 series operational manual for more details related to the settings and operation of Counter

Configuration.

. Library

. DL_BuiltinlO_AX3.library

Note: From version 1.0.5.0 and later, lilbrary DL_BuiltinlO_AX3 is changed to DL_BuiltInlO_library.

53



AX Series-Standard Instructions Manual Chapter 4

3.6 DFB_Sample

. Supported Products
. AX-308E, AX-364E, AX-324N

DFB_Sample is the application function block for high-speed counters, its role is to read the increasing and decreasing number
of the counter value during the sampling period.

FB/FC Instruction Graphic Expression ST Language
DFB_Sample_instance(
Counter :=,
bEnable :=,
- s bvaial— wSampleTime :=,
FB DFB_Sample N i bValid =>,
diSampIE;{u'Dall-ilDe: bBUSy =>’
bError =>,
ErrorlD =>
diSampleValue =>);
e Input
- Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bEnable bEnable changes BOOL (False) )
to True.
) Sampling period 10 ~ 65535 When bEnable shifts to
wSampleTime (Unit: 1ms) WORD (0) True and bBusy is False
e Output
Name Function Data Type Output Range(Default value)
bvalid True when “\‘;%”tp”t value is BOOL True/False(False)
bBusy True when the instruction is BOOL True/False(False)
enabled.
bError True if an error occurs. BOOL True/False(False)
Indicates the error code if an error " DFB_HSIO_ERROR
ErroriD ocaurs. DFB_HSIO_ERROR (DFB_HSIO_NO_ERR)
Increasing number of the counter Positive number. neqative
diSampleValue value during each sampling DINT b ,O Og
period. number or 0(0)

*Note: DFB_HSIO_ERROR: Enumeration (Enum)
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. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
® When the values at the outputs are valid ® When bEnable shifts to Fal
bValid after bEnable being True for one scan . When bEna ehéﬂl tS _clf aise.
cycle. en bError shifts to True.
® When bEnable shifts to False.
bBusy ® When bEnabile is rising edge triggered. . Wh:: bE?r?)r Sh?ftls t?) 'Iczru: se
bError ® \When an error occurs in the execution e When bEnable shifts from True to False. (Error
conditions or input values for the code is cleared) ’
ErrorlD instruction.
diSampleValue L4 ppdates value continuously when bValid ® Updates value continuously when bValid is
is True. True.
e Timing Diagram
bEnable
bValid
bBusy
bError
e In/Outs
Name Function Data Type Sl el Timing for Updating

(Default value)

Counter

Reference to
the source of
high-speed
counter.

DFB_COUNTER_REF
(FB)*

DFB_COUNTER_REF

(Cannot be null.)

When bEnable shifts to True and
bBusy is False.

*Note: DFB_COUNTER_REF (FB): As the I/O interface of the high-speed counter to perform actions include parameter
adjustment and the driver.
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e  Function

1. DFB_Sample counts incoming pulses during a specified sampling period (wSampleTime).

| wSampleTime = 4( unit: 1ms) |

4 8 12 16
] ] ] ] ] ] ] ] ] ] ] ] ]

diSampleValue =6 diSampleValue =4 diSampleValue =2 diSampleValue =-4

! > [578 ms

diCounterValue =12 diCounterValue =18 diCounterValue =22 diCounterValue =24 diCounterValue =20

2. When wSampleTime is shorter than the pulse period, the increasing number (diSampleValue) would be shown
between 0 and 1 for each SampleTime.

e [ L[ L[ L[ 1

|
|
|
1 12
|
|

|
seE 3 i 4
|

AR (E 0

|
|
|
|
|
|
|
|
|
I' sampleTime

I
I
I
I
I
I I I
I I I
10 11 I
I I I

SampleTime

e Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True and the Capture will stop. You can
refer to ErrorlD (Error Code) to address the problem.

e Programming Example

This example uses DFB_HCnt and DFB_Sample to perform pulse counting during the sampling period.
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1.

As the following figure shows, select a Counter (Counter 2) in Hardware 10 Configuration and you will see the input
points (e.g. IN 0, IN 1, IN 2) matched to the corresponding encoder A, B, Z phase outputs, which the wiring should

follows the configuration so as to perform the normal function of high speed counting.

c

Status

SS1

Al
B1
71

B2

72

Encoder

Cnt CHZ A Phase
Cnt CHZ B Phase

Cnt (H2 Z Phase

5150

10

11

12

13

14

15

s/s1

co

out

out

co

|

m

Counter
[] Counter 0
Z Phase use OC

[] counter 1
2 Phase use OC

Counter 2

[] Counter 3
D ‘Counter 4
[ Counter 5
[j ‘Counter 6

[] Counter 7
Timer

[] Timer 0

[ Timer 1

[] Timer 2

[ Timer 3

[] Timer 4

[ Timer s

[] Timer 6

[ Timer 7

Axis

["] Pulse Output Axis 0
[] Pulse Output Axis 1
[] Pulse Output Axis 2
[] Pulse Output Axis 3

SsI
[] s51 Encoder
Capture
[] Capture 0
[ ] Capture 1
[ ] Capture 2
[] Capture 3
[ ] Capture 4
[] Capture 5
[] Capture 6

[] Capture 7

Compare
[] Compare 0
[] Compare 1
[] Compare 2
[] Compare 3
[] Compare 4
[] Compare 5
[] Compare 6

[] Compare 7

After using the FB DFB_HCnt in the POU to activate the high-speed counter(bEnable = True), it starts receiving and
counting the pulses from the external signals(IN 0, IN 1) based on the counting mode set in Counter Configuration,
then the counter value would be displayed in the output diCounterValue. In addition, you should make sure that the
mode of sending pulses from the external signal source matches the counting mode so as to get the correct counter

values.
DOFE_HCnt 0
TRUE DFB HCnt

— ———=~n B ENO——

Counter_ 2 —SCounter bvalid |-

TRUE bEnable bBusy —

bError [~

ErrorID [~

diCounterValue [~
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3. After enabling DFB_Sample in the POU (bEnable = True), the FB starts counting the increasing number of the pulse
counter value during each sampling period.

DFE_Sample_ 0
TRUE DFB Sample

11 EN - ENO——
Counter_ 2 —= Counter bValid -
—bEnable bEBusy —
400 — wSampleTime bError —
ErrorID—
diSampleValue —

4. Please refer to AX-3 series operational manual for more details related to the settings and operation of Counter

Configuration.

. Library

] DL_BuiltinlO_AX3.library
Note: From version 1.0.5.0 and later, lilbrary DL_BuiltinlO_AX3 is changed to DL_BuiltInlO_library.
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3.7 Error Codes and Troubleshooting

The following table lists the error codes corresponding to the FBs and the contents of the errors:

Description

Cause of Error

Corrective Action

DFB_HSIO_NO_ERR

No error messages.

DFB_CAP_INVALID_
CAPTURE_REF

The variable type set for the FB
input is not Capture_REF.

After make sure Capture in 10
Configuration is selected, input the
variable of IEC Object to the “Capture”
input of DFB_Capture.

DFB_CAP_INVALID_
COUNTER_REF

The variable type set for the FB
input is not Counter_REF

After make sure Counter in 10
Configuration is selected, input the
variable of IEC Object to the “Counter”
input of DFB_Capture.

DFB_CAP_INVALID_
VALUE_SETTING

The mask range of DFB_Capture
(uiMaskValue) exceeds the rotation
range of the axis.

Reset the input value of uiMaskValue to
be in the rotation range of encoder axis.
[0 ~ EncoderAxis.Modulo Value ]

DFB_CAP_INVALID_
DELTARANGE

When a rotary axis is used as the
encoder axis, the min/max difference
between each Capture exceeds the
rotation range.

Reset the input value of “diDeltaMax” or
“diDeltaMin” to be in the rotation range of
encoder axis. [0 ~ EncoderAxis.Modulo
Value ]

DFB_CAP_CAPTURE_ALREADY_ENABLE

The high-speed capture device has
been activated.

Check if this Capture device is currently
being used by another DFB_Capture.

DFB_CAP_DRIVE_
ERROR

Errors occur in the Capture device or
Count device driver.

Check the error message on the
Builtin_IO page and refer to the AX-3
operational manual to troubleshoot the
errors.

DFB_CMP_INVALID_
COMPARE_REF

The variable type set for the FB
input is not Compare_REF.

After make sure Compare in IO
Configuration is selected, input the
variable of IEC Object to the “Compare”
input of DFB_Compare.

DFB_CMP_INVALID_
COUNTER_REF

The variable type set for the FB
input is not Counter_REF.

After make sure Counter in 10
Configuration is selected, input the
variable of IEC Object to the “Counter”
input of DFB_Capture.

DFB_CMP_INVALID_
CMPVALUE

When a rotary axis is used as the
encoder axis, the input
"diCompareValue" exceeds the
rotation range.

Reset the input value of
diCompareValue to be in the rotation
range of encoder axis. [0 ~
EncoderAxis.Modulo Value ]

DFB_CMP_INVALID_
REFRESHCYCLE

The input "wRefreshCycle" exceeds
the range of ~30000 (Unit: 0.1us).

Set the value of "wRefreshCycle" to be
within the range of 0 ~ 30000.

DFB_CMP_COMPARE_ALREADY_ENABLE

The high-speed comparator has
been activated.

Check if this Compare device is currently
being used by another DFB_Compare.

DFB_CMP_DRIVE_
ERROR

Errors occur in the Compare device
or Count device driver.

Check the error message on the
Builtin_IO page and refer to the AX-3
operational manual to troubleshoot the
errors.

DFB_HC_INVALID_
COUNTER_REF

The variable type set for the FB
input is not Counter_REF.

After make sure Counter in 10
Configuration is selected, input the
variable of IEC Object to the “Counter”
input of DFB_Hcnt.
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Description

Cause of Error

Corrective Action

DFB_HC_COUNTER _
ALREADY_ENABLE

The high-speed counter has been
activated.

Check if this Counter device is currently
being used by another DFB_HCnt.

DFB_HC_COUNTER _
REF_CHANGED_
DURING_OPERATION

The input value of “Counter” is
changed while the FB is being
executed.

Check if the value of the input Counter
changes after the FB DFB_HCnt being
executed.

DFB_HC_COUNTER _
DRIVE_ERROR

Errors occur in the Count device
driver.

Check the error message on the
Builtin_IO page and refer to the AX-3
operational manual to troubleshoot the
errors.

DFB_HT_INVALID_
TIMER_REF

The variable type set for the FB
input is not Timer_REF.

After make sure Timer in 10
Configuration is selected, input the
variable of IEC Object to the “Timer”
input of DFB_HTmr.

DFB_HT_TIMER_
ALREADY_ENABLE

The high-speed timer has been
activated.

Check if this Timer device is currently
being used by another DFB_HTmr.

OPERATION

DFB_HT_TIMER_REF_CHANGED_DURING_

The input value of “Timer” is
changed while the FB is being
executed.

Check if the value of the input Timer
changes after the FB DFB_HTmr being
executed.

DFB_HT_TIMER_
DRIVE_ERROR

Errors occur in the Timer device
driver.

Check the error message on the
Builtin_IO page and refer to the AX-3
operational manual to troubleshoot the
errors.

DFB_PV_INVALID_
COUNTER_REF

The variable type set for the FB
input is not Counter_REF.

After make sure Counter in 10
Configuration is selected, input the
variable of IEC Object to the “Counter”
input of DFB_PresetValue.

DFB_PV_NOT_
ENABLE_EXTERNAL_TRIGGER

“External Trigger” in Counter mode
configuration is not selected while
the input TriggerType of
DFB_PresetValue is set to
“EXTERNAL_TRIGGER".

Please check the box of External Trigger
on the Counter configuration page.

DFB_PV_PREVIOUS_
PRESET_NOT_DONE

The preset value function of the
counter has been used by other
DMC_PresetValue FBs.

Please wait for the previous preset value
task of another DFB_PresetValue
completed, then you'll be able to execute
the current task.

DFB_PV_CANNOT_
PRESET_WHEN_
SAMPLING

The counter is executing
DFB_Sample.

Disable DFB_Sample of the counter to
turn off the Sample function in this
counter.

DFB_PV_SETRING_
NOT_DONE

The counter is executing
DFB_SetRing and not completed.

Please wait for the counter to finish
executing DFB_SetRing and then
DFB_PresetValue can be executed.

DFB_PV_INVALID_
PRESET_VALUE

When a rotary axis is used as the
encoder axis, the input "
diPresetValue" exceeds the rotation
range.

Reset the input value of diPresetValue to
be in the rotation range of encoder axis.
[0 ~ EncoderAxis.Modulo Value ]

DFB_PV_COUNTER_
REF_CHANGED_
DURING_OPERATION

The input value of “Counter” is
changed while the FB is being
executed.

Check if the value of the input Counter
changes after the FB DFB_PresetValue
being executed.

DFB_PV_COUNTER_
DRIVE_ERROR

Errors occur in the Timer device
driver.

Check the error message on the
Builtin_IO page and refer to the AX-3
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Description

Cause of Error

Corrective Action

operational manual to troubleshoot the
errors.

DFB_SP_INVALID_
COUNTER_REF

The variable type set for the FB
input is not Counter_REF.

After make sure Counter in 10
Configuration is selected, input the
variable of IEC Object to the “Counter”
input of DFB_Sample.

DFB_SP_COUNTER_
NOT_ENABLE

DFB_Counter has not enabled the
high-speed counter.

Make sure the counter device has been
enabled by DFB_HCnt and then you can
execute the FB DFB_Sample.

DFB_SP_ALREADY_
SAMPLING

The counter is executing
DFB_Sample.

Check if this counter device is currently
being used by another DFB_Sample.

DFB_SP_PRESET_
NOT_DONE

The counter is executing
DFB_PresetValue and not
completed.

Please wait for the counter to finish
executing DFB_PresetValue and then
DFB_Sample can be executed.

DFB_SP_INVALID_
SAMPLE_TIME

The input “wSampleTime” of
DFB_Sample exceeds the range of
10~65535.

Reset the input value of “wSampleTime”
to be in the range of 10 ~ 65535.

DFB_SP_COUNTER _
REF_CHANGED_
DURING_OPERATION

The input value of “Counter” is
changed while the FB is being
executed.

Check if the value of the input Counter
changes after the FB DFB_Sample being
executed.

DFB_SP_COUNTER_
DRIVE_ERROR

Errors occur in the Counter device
driver.

Check the error message on the
Builtin_IO page and refer to the AX-3
operational manual to troubleshoot the
errors.
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4.1 DFB_EcGetAllSlaveAddr

. Supported Products

. AX-308E, AX-364E

DFB_EcGetAllSIaveAddr gets all the slave addresses.

FB/FC Instruction Graphic Expression
DFB_EcGetAlSlaveAddr
—bExecute bDonef—
bBusyF—
FB DFB_EcGetAllSIaveAddr bErrorf—
Errorldf—
AddrArray f—
uSlavesf—
ST Language
DFB_EcGetAllSIaveAddr (
bExecute :=,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>,
AddrArray =>,
uSlaves =>, );
e Input
. Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bExecute bExecute changes to BOOL (False) )
True.
e Output
. Output Range
Name Function Data Type (Default value)
The execution of FB is
bDone completed. BOOL True/False(False)
True when the instruction is
bBusy enabled. BOOL True/False(False)
bError True if an error occurs. BOOL True/False(False)
Indicates the error code if . " DFB_ECAT_Diag_ERROR
ErrorlD an error occurs. DFB_ECAT_Diag_ERROR (DFB_ECAT_Diag_NO_ERROR)
AddrArray Slave address array. UINT[1..128] (0)
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Name Function Data Type (%l:fngtslaa“?ee)
uSlaves The number of slaves. UINT 0~128(0)

*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)

. Output Updating Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
bDone ® \When the execution of FB is completed. If bExecqte is Palse and bDone shifts to True,
bDone will be True for only one period and
immediately shift to False.
When bDone shifts to True.
bB ° R . .
usy When bEnable is rising edge triggered When bError shifts to True.
bError ® When an error occurs in the execution When Execute shifts from True to False.(Error
ErrorlD conditions or input values for the instruction. code is cleared)
AddrArray ® \When bExecute is rising edge triggered. When bExecute is falling edge triggered.
uSlaves ® \When bExecute is rising edge triggered. When bExecute is falling edge triggered.

When bExecute shifts to True, the output AddrArray gives the addresses of all the EtherCAT slaves in the project tree, which
supports up to 128 stations. Therefore, the maximum number of slave addresses output by AddrArray would be 128 given by the

Timing Diagram

bExecute

bBusy

bDone

bError

Function

output uSlaves.

Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True and the Capture will stop. You can refer to
ErrorlD (Error Code) to address the problem.
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e Programming Example

The following example demonstrates the behavior of DFB_EcGetAllSIaveAddr.

DFE_EcGetfllSlavelddr O

TRUE DFBE EcGetAllSlaveAddr
Nl EN ENO——
—bExecute bDone —

bBusay —

bError —
ErrorlId
AddrArravy —
usilaves —

1. There're a total of 7 EtherCAT slaves in the category EtherCAT_Master_SoftMotion.

=) DFB_EcGetalSlaveAddr
= 7 () AX_308EAOMAIT_1 [connected] (AX-308EAOMAIT)
=1 Plc Logic
= ) Application [run]
@ on
m Library Manager
B¥] Pou_3 (PRG)
= @ Task Configuration
=-$8 EtherCAT_Task

&1 pou 3
= m EtherCAT _Master_SoftMotion (AX-308 Series EtherCAT Master SoftMotion)

= %3 [{) R1_EC5500 (R1-EC5500 EtherCAT to E-BUS adapter Module)

[ R1_EC6002 (R1-E£C6002 16-ch Sink/Source Type Digital Input Module with 0. 1ms Filter Function)
_I_j R1_EC9144 (R1-EC9144 4ch 16-bit Single-ended/Voltage or Current Mode DA Control Module)
_H R1_EC8124 (R1-EC8124 4-ch 16-bit Single-ended/10kHz/Voltage or Current Mode A/D Control Module))

[ r1_EC70E2 (R 1-ECT0E2 16-ch 24VDC/0.5A Sink Type Digital Output Module)
=3 ) ASDA_A2_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
HgP SM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC_Delta_ASDA_A2)
=5 ) ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
WP SM_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_Delta_ASDA_A2)

"3 SoftMotion General Axis Pool
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2. After the input bExecute of DFB_EcGetAllSIaveAddr bExecute shifts to True, the output of AddrArray is shown as
below and the output value of uSlaves is 7.

b Pou_3 x
Device Application.POU_3

Expression
= ¢ DFB_EcGetallSlaveaddr 0
“% bExecute
P& hDone
"@& bBusy
P bError
" Errorld

Type
DFB_EcGetAlSlaveAddr
BOOL

BOOL

BOOL

BOOL
DFB_ECAT_DIAG_ERROR

Value

-ALSE
DFB_ECAT_Diag_NO_ERROR

= " Addrarray
P Addrarray[i]
"% AddrArray[2]
F& AddrArray[3]
P& Addrarray[4]
"% AddrArray[s]
P& AddrArray[6]
"& Addrarray[7]
P& AddrArray[a]

ARRAY [1.,128] OF UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT
UINT

1001
io02
1003
1004
1005
1006
1007
0

TRUE

DFE_EcGetRAllSlavehddr 0

Il

DFB_EcGethAllSlaveRddr

= bExecute bDone
bBusy
bError

Errorld
AddrArray

| uSlaves

° Library

= DL_EtherCAT_Diag.library
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4.2 DFB_EcGetSlaveCount

. Supported Products

AX-308E, AX-364E

DFB_EcGetSlaveCount gets the number of slaves that are connected to the master.

FB/FC Instruction Graphic Expression
DFB_EcGetSlaveCount
—bExecute bDonef—
bBusy—
FB DFB_EcGetSlaveCount EEF .; ;IDJ B
uslavesf—
ST Language
DFB_EcGetSlaveCount (
bExecute :=,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>,
uSlaves =>,
);
e Input
- Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bExecute bExecute changes to BOOL (False) )
True.
e Output
. Output Range
Name Function Data Type (Default value)
The execution of FB is
bDone completed. BOOL True/False(False)
True when the instruction
bBusy is enabled. BOOL True/False(False)
bError True if an error occurs. BOOL True/False(False)
Indicates the error code if . " DFB_ECAT_Diag_ERROR
ErrorlD an error occurs. DFB_ECAT_Diag_ERROR (DFB_ECAT_Diag_NO_ERROR)
uSlaves The number of slaves. UINT 0~128(0)
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*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)

. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
bDone ® When the execution of FB is completed. If bExecute is False and bDone shifts to True,
bDone will be True for only one period and
immediately shift to False.
When bDone shifts to True.
bB ° is risi i .
usy When bEnable is rising edge triggered When bError shifts to True.
o . .
bError Whef‘.a” efror oceurs In the execution When Execute shifts from True to False.(Error
conditions or input values for the code is cleared)
ErrorlD instruction.
uSlaves ® \When bExecute is rising edge triggered. When bExecute is falling edge triggered.

Timing Diagram

bExecute

bBusy

bDone

bError

Function

When bExecute shifts to True, the output uSlaves gives the number of EtherCAT slaves in the project tree.

Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True and the Capture will stop. You can refer to
ErrorID (Error Code) to address the problem.

Programming Example

1. The following example demonstrates the behavior of DFB_EcGetSlaveCount.
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DFE_EcGet3lewveCount 0

TRUE DFB EcGetSlaveCount

01 EN ENO——

bExecute bDone —
bBuay —

bError —
ErrorlId—
uslaves —

2. There're a total of 7 EtherCAT slaves in the category EtherCAT_Master_SoftMotion.

=) DFE_EcGetAlSlaveAddr
= 3 |{] AX_308EAOMAIT_1 [connected] (AX-308EAOMAIT)

4

=0 Pic Logic
= € Application [run]
@ on
m Library Manager
i) Pou_3 (RG)
= @ Task Configuration
=& EtherCAT Task
&1 pou 3
- Uj EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Master SoftMotion)

=[] R1_EC5500 (R1-EC5500 EtherCAT to E-BUS adapter Module)
) rR1_ECB002 (R 1-EC6002 16-ch Sink/Source Type Digital Input Module with 0. 1ms Filter Function)
\__ﬂ R1_EC9144 (R1-€C9144 4-ch 16-bit Single-ended/Voltage or Current Mode D/A Control Module)
@ R1_EC8124 (R1-EC8124 4-ch 16-bit Single-ended/10kHz/Voltage or Current Mode A/D Control Module)
# r1_EC70E2 (R1-ECTOE2 16-ch 24VDC/0.54/Sink Type Digital Output Module)
= [{) ASDA_A2_E_CoE_Drive (Delts ASDA-A2-E EtherCAT(COE) Drive Rev4_SM)
HgP SM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC_Delta_ASDA_A2)
= !ﬂ ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)

K SM_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_Delta_ASDA_A2)

"3 SoftMotion General Axis Pool

3. When the input bExecute of DFB_EcGetSlaveCount shifts to True, the output value of uSlaves is 7.

b PoU_3 x

Device.Application.POU_3

Expression Type
+ ¢ DFB_EcGetSlaveCount_0 DFB_EcGetSlaveCount

Value

1 DFBE_EcGetSlaveCount_0

TRUE DFBE EcGetSlaveCount
nln
L

bExecute blDone =
pEusy =

bError = Ryiia
Errorld |~ (DFB_ECAT D

uSlaves — 7 |

° Library

= DL_EtherCAT_Diag.library
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4.3 DFB_EtherCATLink_Diag

. Supported Products

. AX-308E, AX-364E

DFB_EtherCATLink_Diag is used to display all the EtherCAT slave diagnostics.

FB/FC Instruction Graphic Expression
DFB_EtherCATLink_Diag
—bEnable bValidj—
FB DFB_EtherCATLink_Diag e
StationNodep—
uSlavesi—
ST Language
DFB_EtherCATLink_Diag (
bEnable :=,
bValid =>,
bError =>,
ErrorID =>,
StationNode =>
uSlaves =>
);
e Input
- Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bEnable bEnable changes to BOOL )
True.
e Output
. Output Range
Name Function Data Type (Default value)
True when the
bValid instruction is being BOOL True/False(False)
executed.
bError True if an error occurs. BOOL True/False(False)
Indicates the error code . 1 DFB_ECAT_Diag_ERROR
ErrorlD if an error occurs. DFB_ECAT_Diag_ERROR (DFB_ECAT_Diag_NO_ERROR)
Slave addresses and
StationNode structure array of slave StationStatus [1..128] 23 StationStatus
status.
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uSlaves Number of Slaves UINT 0 ~ 65535

*Note:

SN

DFB_ECAT_Diag_ERROR: Enumeration (Enum)
2. StationStatus Structure (STRUCT)

Setting Value

Name Function Data Type (Default value)

StationAddress Slave station address UINT (0)

Connection status of True: Connected and functioning properly.

Node slave stations BOOL False: Abnormal connection status.
(False)
Slave phvsical True: Physical connection status normal
LinkStatus ave pnysica BOOL False: Physical connection status abnormal
connection status (False)

3. The array includes all the slave addresses and connection status, which starts from the first slave station. (Supports up to
128 stations) In addition, if the value of StationAddress is shown as 0 in the struct array after bEnable is rising edge
triggered, it indicates that the slave station does not exist.

. Outputs Updating Time

Name Timing for shifting to True Timing for shifting to False
When bEnable shifts to False.
bValid ° is risi i .
ali When bEnable is rising edge triggered When bError shifts to True.
bError * Whef‘.a” error oceurs In the execution ® \When bEnable shifts from True to False. (Error
conditions or input values for the is ol
ErrorID instruction. code is cleared)
StationNode ® \When bEnable is rising edge triggered. ® When bEnable shifts to False.
uSlaves ® \When bEnable is rising edge triggered. ® \When bEnable shifts to False.

e Timing Diagram

bEnable

bValid

bError

ErrorlD

e  Function
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When bEnable shifts to True, StationAddress and Node output from StationAddress are in array type to show all the slave
addresses and status with the support up to 128 slave stations. If the value of StationAddress is shown as 0 in the struct array
after bEnable is rising edge triggered, it indicates that the slave station does not exist. An error will be reported by the function
block if EtherCAT master is not found when bEnable shifts to True.

e Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True and the Capture will stop. You can refer to
ErrorID (Error Code) to address the problem.

e Programming Example

The following example demonstrates the behavior of DFB_EtherCATLink_Diag.

DFE_EtherCATLink Diag 0
DFE_EtherCATLink Diag

TRUE
|
bEnable bValid
bError

Errorld

StationNode

SE

=]
|
B
ID

uSlaves

1. There’s a total of two EtherCAT slave stations in the Device tree and the connection status shows PASS.

=) DFB EtherCATLink Diag_Test -
= 5[] AX_308EAOMAIT_1 [connected] (AX-308EADMALT)
=) Pic Logic

- (.} Application [run]
m Library Manager
i) PLC_PRG (PRG)
= E Task Configuration
= éﬁ} EtherCAT_Task
& pic prG
= 3 (f) EtherCAT Master_SoftMotion (AX-308 Series EY
=3 ) ASDA_A2_E_CoE_Drive (Delta ASDA-A2-E
Hg> SM_Drive_ETC_Delta_ASDA_A2 (SM
=3 (f) ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A
H4’ SM_Drive_ETC_Delta_ASDA_A2_1 (|
2 SoftMotion General Axis Pool
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2. After bEnable of DFB_EtherCATLink_Diag shifts to True, the output uSlave shows 2, indicating that there are
two EtherCAT slaves in total. The array of StationNode index 1 to 2 shows the two slave addresses,

statuses, and physical connection statuses, and the StationAddress of StationNode shows 0 from index
3.

i PLC_PRG x

Device Application.PLC_PRG

Expression Type Value
= & DFB_EtherCATLink_Diag_0 DFB_EtherCATLink_Diag
% bEnable BOOL
" bvalid BOOL
"$ bError BOOL
"% Errorld DFB_ECAT_DIAG_ERROR DFB_ECAT_Diag_NO_ERROR
+ "$ StationNode ARRAY [1..128] OF StationStatus
|"# uslaves UINT 1620002 |

b PLC_PRG %

Device Application.PLC_PRG

Expression Type Value
|— @ DFB_FEtherCATLink_Diag_0 DFB_EtherCATLink Diag |
 bEnable BOOL
"% bvalid BOOL
"$ bError BOOL
"% Errorld DFE_ECAT_DIAG_ERROR DFE_ECAT_Diag...
= "§ StationNode ARRAY [1..128] OF StationStatus
= "# sStationNode[1] StationStatus
@ StationAddress  UINT 1001
# Node BOOL
= "# StationNode[?] StationStatus
@ StationAddress  UINT 1002
# Node BOOL
= "# sStationNode[3] StationStatus
& StationAddress  UINT 0
@ Node BOOL FALSE

3. Disconnect the cable for internet connection between slave station 1 and 2 and you can see the status of slave 2 is
shown to be Fail in the device tree.

=[5 DFB EtherCATLink Diag_Test -
= 7 [} AX_308EAOMAIT_1 [connected] (AX-308EAOMAIT)
= gﬁ Plc Logic
- 1 Application [run]

m Library Manager

f¥] pLC_PRG (PRG)
= {E Task Configuration
=-§& EtherCAT Task

&) rLc_PrG
= 3 [{] EtherCAT Master_SoftMotion (AX-308 Series EY
=3 ) AsDA_a2_E_CoE_Drive (Delta ASDA-A2-E
HgP SM_Drive ETC Delta_ASDA_A2 (SM
=[] ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A]
AHE sM_Drive_ETC_Delta_ASDA_A2_1 (:

"3 SoftMotion General Axis Pool
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4. Now, StationNode index 2 Node and LinkStatus of DFB_EtherCATLink_Diag are False respectively.
Y pLc_PrG x
Device Application.PLC_PRG
Expression Type
= | # DFB_EtherCATLink_Diag_0 DFB_EtherCATLink_Diag
“$ bEnable BOOL
"$ bvalid BOOL
"$ bError BOOL
"% Errorld DFB_ECAT_DIAG_ERROR
= "¢ StationNode ARRAY [1..128] OF StationStatus
= F$ stationNode[1] StationStatus
# StationAddress UINT 16=03E9
# Node BOOL
# LinkStatus BOOL
= R’ StationNode[2] StationStatus
# StationAddress UINT 16=03EA
@ Node BOOL
# LinkStatus BOOL
= "¢ StationNode[3] StationStatus
% StationAddress UINT 1650000
@ Node BOOL FALSE
# LinkStatus BOOL
5. If connecting the physical network of Slave 1 and Slave 2, StationNode index 2 Node and LinkStatus of
DFB_EtherCATLink_Diag will be False and True respectively.
iR PLC_PRG X
Device Application.PLC_PRG
Expression Type Value
= [# DFe_EtherCATLink_Diag_0 DFb_EtherCATLIk_Diag_|
% bEnable BOOL
"$ bvalid BOOL
"# bError BOOL
"$ Errorld DFE_ECAT_DIAG_ERROR
= "$ StationNode ARRAY [1..128] OF StationStatus
= "$ StationNode[1] StationStatus
% StationAddress UINT
# Node BOOL
@ LinkStatus BOOL
= ‘, StationNode[2] StationStatus
@ StationAddress UINT 16=03EA
# Node BOOL FALSE
@ LinkStatus BOOL
Library

DL_EtherCAT_Diag.library
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4.4 DFB_GetAlIECATSIavelnfo

° Supported Products

. AX-308E, AX-364E

DFB_GetAlIECATSIlavelnfo gets all the slaves’ information.

FB/FC Instruction Graphic Expression
DFB_GetAlIECATSlaveInfo
—{bBxecute bDonef—
bBusyp—
FB DFB_GetAlIECATSlavelnfo EbErrID;;':
slavelnfor;lz\or:ay —
uSlavesf—
ST Language
DFB_GetAIECATSlavelnfo (
bExecute :=,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>,
slavelnfoArray =>,
uSlaves =>,);
e Input
Name Function Data Type (gztfta':ﬂ \‘:::::) Timing for Updating
Execute the
instruction when True/False
bExecute bExecute changes to BOOL (False) )
True.
e Output
. Output Range
Name Function Data Type (Default value)
The execution of FB is
bDone completed. BOOL True/False(False)
bBusy . Trug when the BOOL True/False(False)
instruction is enabled.
bError True if an error occurs. BOOL True/False(False)
ErrorlD Indicates the error code | DFB_ECAT_Diag_ ERROR*' DFB_ECAT_Diag_ ERROR

75




AX Series-Standard Instructions Manual

Chapter 4

Name

Function Data Type

Output Range
(Default value)

if an error occurs.

(DFB_ECAT_Diag_NO_ERROR)

slavelnfoArray Slave information array. ECﬁT??g]%Lnfo ECATSIlavelnfo
uSlaves The number of slaves. UINT 0~128(0)
*Note:
1. DFB_ECAT_Diag_ERROR: Enumeration(Enum)
2. slavelnfoArray: Structure(STRUCT) -
. Output Range
Name Function Data Type (Default value)
vendorld Slave vendor id UDINT (0)
productCode Slave product code UDINT (0)
revisionNo Slave revision number UDINT (0)
serialNo Slave serial number UDINT (0)

. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
bDone When the execution of FB is completed If bExecute is False and bDone shifts to True,
' bDone will be True for only one period and
immediately shift to False.
When bDone shifts to True.
bB o . _
usy When bExecute is rising edge triggered When bError shifts to True.
bError Whep. an error occurs in the execution When bExecute shifts from True to
conditions or input values for the False (E is ol
ErrorlD instruction. alse.(Error code is cleared)
slavelnfoArray When bExecute is rising edge triggered. When Execute shifts from True to False.
uSlaves When bExecute is rising edge triggered. When Execute shifts from True to False.

e Timing Diagram

bExecute

bBusy

bDone

bError
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e Function

When bExecute shifts to True, slavelnfoArray gives the information of all the EtherCAT slaves in the device tree, which includes
vendor id, product code, revision number and serial number. Support up to 128 stations as well as the maximum number of slaves
and the corresponding information output from uSlaves and slavelnfoArray.

e Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True and the Capture will stop. You can refer to
ErrorID (Error Code) to address the problem.

e Programming Example

The following example demonstrates the behavior of DFB_GetAllIECATSlavelnfo.

DFE_GetAllECATSlavelnfo 0O

TRUE DFB_GetAllECATSlaveInfo
|] H EN ENO|——

bExecute bDone —

bBusy —

bError —

ErrorlId
slavelnfolhrray

uslaves —

1. There’re two EtherCAT slave stations in the device tree, both are ASDA_A2.
=) DFF_GetAlECATSlavelnfo A
= 5 [f] Ax_308EAOMAIT_1 [connected] (AX-308EAOMA IT)
=20 Pic Logic
=} Application [run]
& v
m Library Manager
4] PoU_3 (PRG)
= E Task Configuration
= §& EtherCAT _Task
& pou_3
= _ﬂ EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Master SoftMotion)
= _T" ASDA_A2_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
H4P SM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC_Delta_ASDA_A2)
= _ﬂ ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
H¢? SM_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_Delta_ASDA_A2)
'3 SoftMotion General Axis Pool

2. Double-click on the target ASDA_A2 in the device tree to view its slave information.
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(] ASDA_A2_E_CoE_Drive X

General

Process Data

Startup parameters
EtherCAT /O Mapping
EtherCAT IEC Objects
Status

Information

Parameter Type Current ... Prep.. Value DefaultV.. Unit  Description
# PDOConfig BOOL TRUE TRUE PDOConfig
§ CompleteAccess BOOL FALSE FALSE FALSE CompleteAccess
@ Number of Identity Parameters DWORD 4 4 4 Number of Identity Parameters
@ Vendor Id of the Slave DWORD 477 477 477 Wendor Id of the Slave
@ Product Code of the Slave DWORD 271601776 271601776 271601776 Product Code of the Slave
@ Revision Number of the Slave DWORD 33818120 33818120 33818120 Revision Number of the Slave
% Serialnumber of the Slave DWORD 0 0 0 Serialnumber of the Slave
@ Physical Address of the Slave DWORD 1001 ] 0 Physical Address of the Slave
@ Autolna Address of the Slave DWORD 0 0 0 Autolner Address of the Slave
# Stationalias WORD 1001
% Optional BOOL False
§ DeviceldenticationADO UINT i
§ DeviceldenticationMode USINT i

3. The input bExecute of DFB_GetAIIECATSIavelnfo bExecute shifts to True, then the output of slavelnfoArray is
shown as below and the output value of uSlaves is 2.

Expression Type Value
= & DFB_GetallECATSIavelnfo_ DFE_GetAllECATSIavelnfo
% bExecute BOOL TRUE
"# bDone BOOL ]
"# bBusy BOCL FALSE
®# bError BOCL
K@ Errorld DFE_ECAT_DIAG_ERROR DFB_ECAT_Diag_NO_ERROR
= M@ | zlavelnfolrray | ARRAY [1..128] OF ECATSlavelnfo
= P& slavelnfolrray[1] ECATSlavelnfo
@ wvendorld UDINT 477
@ productCode LIDINT 271601776
@ revisionNo UDINT 33818120
@ serialNo UDINT 0
= " slavelnfolrray[2] ECATSlavelnfo
@ vendorld UDINT 477
@ productCode UDINT 271601776
@ revisionNo UDINT 33818120
@ serialNo UDINT 0
1 DFE GetAllECATSlaveInfo O
TRUE DFE GetAllECATSlaveInfo
L ﬁ—
sy = bExecute bhone =
bEusy M=
bError =
ErrorId — |DFB ECAT D
slavelnfoRrray [—
uSlaves —

Library

DL_EtherCAT_Diag.library
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4.5 DFB_GetECATMasterError

° Supported Products

. AX-308E, AX-364E

DFB_GetECATMasterError gets the error code of failed EtherCAT network connection.

FB/FC Instruction Graphic Expression

DFB_GetECATMasterError

—{bEnable bBusy

FB DFB_GetECATMasterError bError
Errarld

EtherCATErrorld

ST Language

DFB_GetECATMasterError (
bEnable :=,
bBusy =>,
bError =>,
ErrorlD =>,
EtherCATErrorld =>

)i

e Input
- Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Execute the instruction when True/False
bEnable bEnable changes to True. BOOL (False) )
e Output
. Output Range
Name Function Data Type (Default value)
True when the
bBusy instruction is BOOL True/False(False)
enabled.
bError True if an error BOOL True/False(False)
occurs.
Indicates the error .
ErrorlD code if an error DFBEER%’gliE'ag— DFB_ECAT_Diag_ ERROR(DFB_ECAT Diag NO_ERROR)
occurs.
EtherCATErrorld EQZZ;CAT ermor | ETC_| ASTERROR*? ETC_LASTERROR(NO_ERROR)
*Note:
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1. DFB_ECAT_Diag_ERROR: Enumeration (Enum)
2. ETC_LASTERROR: Enumeration (Enum)

. Outputs Updating Time

Name Timing for shifting to True Timing for shifting to False
® When bEnable shifts to False.
bB ® When bEnable is risi dge tri d.
usy en bEnable s rising edge trggere ® \When bError shifts to True.
bError ® When an error occurs in the execution ® \When bEnable shifts from True to False.(Error
ErrorlD conditions for the instruction. code is cleared)

® \When an error occurs in the EtherCAT

. ® \When bEnable shifts to False.
connection.

EtherCATErrorld

e Timing Diagram

bEnable

bBusy

bError

ErrorlD

e  Function

When bEnable shifts to True, the output EtherCATErrorld gives the error codes of failed EtherCAT network connection during
each cycle. If there’s no error, the output would be displayed as NO_ERROR. For more details of error codes, please refer to the
content of ETC_LASTERROR_STATE in the Library.

e Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True and the Capture will stop. You can refer to
ErrorID (Error Code) to address the problem.

e Programming Example

The following example demonstrates the behavior of DFB_GetECATMasterError.

DFE_GetECATMasterError_ 0
TRUE DFB_GetECATMasterError
11 EN ENO——
—bEnable bBusy —
bError —
ErrorId —
EtherCATErrorId —
1. If the EtherCAT connection is normal without any existing errors, the output content of EtherCATErrorld would be
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2.

shown as NO_ERROR after the input bEnable of DFB_GetECATMasterError shifts to True.

Devices * I X

=[5 DFE_GetECATMasterErrorproject -
= ) Ax_308EAOMAIT _1 [connected] (AX-30BEA0MA IT)
= [E0 PleLogic
=} Application [run]
@ on
U Library Manager
9 rou_s re)
=@ Task Configuration
= 5 EtherCAT Task
&1 pou_3
=5 ) EtherCAT Master_SoftMotion (AX-308 Series EtherCAT Ma
= 3 [f R1_ECS500 (R1-EC5500 EtherCAT to E-BUS adapter
[# R1_EC6002 (R1-ECE002 16-ch Sink/Source Type
[ R1_EC9144 (R1-ECI144 4-ch 16-bit Single-ended
[ R1_ECB124 (R1-ECB124 4-ch 16-it Single-ended|
[ r1_EC70E2 (R1-ECTOEZ 16-ch 24VDC/D. 54/Sink |
= 5 (f) ASDA_AZ_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(
HgP sM_Drive_ETC Delta_ASDA_A2 (SM_Drive_ETC|
= 5 [f) ASDA_AZ_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCA]
HgP SM_Drive_ETC_Delta_ASDA_AZ_1 (SM_Drive _E|
"2 SoftMotion General Axis Pool

[ Pou_z x
Device Application.POU_3

Expression Type

+ & DFB_GetECATMasterError_0 DFB_GetECATMasterError

Value

1 DFE_GetECATMasterError_0

TRUE

|
TRUE

=bEnable

DFE_GetECATMasaterError

bBusy =
berzor ~ EEEEH
ErrorId DFE ECAT D

| EtherCATErrorlId

Remove the network connection between the master and the slave, then the output content of EtherCATErrorld

would be shown as NO_COMM.

Devices v 3 X

= (1] AX_308EAOMAIT_1 [connected] (AX-308EAOMAIT)
=)0 PicLogc
= Application [run]
@ o
) Library Manager
) pou_s prG)
= (@3 Task Configuration
= g EtherCAT Task
&1 pou_s
= A [ EtherCAT Master_SoftMotion (AX-308 Series EtherCAT)
= ] r1_EC5500 (R1-ECS500 EtherCAT to E-BUS adapter i

Expression Type

* & DFB_GetECATMasterError_0 DFB_GetECATMasterError

] PoU_3 x
= [) DFB_GetECATMasterErronproject bdl  Device Application.POU_3

Value

A [f r1_ECE002 (R1-ECE002 16-ch Sink/Source Type

A [ r1_ECo144 (R1ECH144 4<h 16-bit Single-ended

A [ r1_ECa124 (R1ECE124 4<ch 16-bit Single-ended
A R1_ECT0E2 (R1-ECTOE2 16-ch 29VDC/0. 5A/Sink 1

= A ) asDA_A2_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(
ARG sM_Drive ETC_Delta_ASDA_A2 (5M_Drive ETC

= A asDA_A2_E_CoE Drive_1 (Delta ASDA-A2E EtherCA|
ARG sM_Drive_ETC_Delta_ASDA_A2_1 (5M_Drive _E]|

‘& softMation General Asis Pool

DFB_GetECATMasterError 0

Bl —Eneble bBusy
bError

Errorid

£ DFE_GetECATMasterError
- T

il FALSE

[DFE_ECGAT 5]

| EcherCATErrorld

- Do comr |

° Library

DL_EtherCAT_Diag.library
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4.6 DFB_GetECATMasterState

° Supported Products

. AX-308E, AX-364E

DFB_GetECATMasterState gets the connection status of EtherCAT Master.

FB/FC Instruction Graphic Expression

DFB_GetECATMasterState
—bEnable bBusyp—
FB DFB_GetECATasterState bErrorf—
Errorldf—
bstatusp—

ST Language

DFB_GetECATMasterState (

bEnable :=,
bBusy =>,
bError =>,
ErrorID =>,
bStatus =>));
e Input
. Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bEnable bEnable changes to BOOL (False) )
True.
e Output
. Output Range
Name Function Data Type (Default value)
True when the instruction
bBusy is enabled. BOOL True/False(False)
bError True if an error occurs. BOOL True/False(False)

ErrorlD Indicates the error code if DFB_ECAT Diag ERROR*
an error occurs.

DFB_ECAT_Diag_ERROR
(DFB_ECAT_Diag_NO_ERROR)

EtherCAT master

bStatus .
communication status.

BOOL True/False(False)

*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)
. Outputs Updating Timing
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Name Timing for shifting to True Timing for shifting to False
bBusy ® \When bEnable is rising edge triggered. When bError shifts to True.
bError ® When an error occurs in the execution When bEnable shifts from True to False.(Error
ErrorlD conditions for the instruction. code is cleared)
e When the EtherCAT ‘ i ) When bEnable shifts to False.
bStatus norre:;l e er master connection 1 When bError shifts to True
| When the connection is abnormal.

Timing Diagram

bEnable

bBusy

bError

ErroriD

Function

When bEnable shifts to True, the function block perform cyclical status updates of EtherCAT master communication.

Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True and the Capture will stop. You can refer to
ErrorID (Error Code) to address the problem.

Programming Example

The following example demonstrates the behavior of DFB_GetECATMasterState.

DFE_GetECATMaster3tate_0

DFE_GetECATMasterState

bEnable bBusy
bBError FALSE
Errorld
bStatus FALSE
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1. The connection status of EtherCAT master shows PASS in the device tree.
=-'[3) EtherCAT_Diag_FB_Test -
= 5[] AX_308EAOMAIT_1 [connected] (AX-308EAOMAIT)
+ ﬂl] Plc Logic
*£3 (] Builtin_10 (Builtin_I0)
'F":I Delta LocalBus Master (Delta LocalBus Master)
= j EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Master S¢
=3 ) ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(CoE]
Mg SM_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_D
=% (] ASDA_A2_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(CoE)
M4 SM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC_Del
E '3 SoftMotion General Axis Pool
&’ SM_Drive_Virtual (SM_Drive_Virtual)

2. When the input bEnable of DFB_GetECATMasterState shifts to True, the output of bStatus is displayed as True.
DFB_GetECATMasterState 0

TT’iJE DFE_GetECATMasterState
bEnable pBuay ~ S
bError =
ErrorId— |DFE_ECRT D
| bStatus =~

3. Remove the network connection between the master and the slave, and the current connection status of EtherCAT
master would show Fail in the device tree.

4

=[5 EtherCAT Diag_FB_Test
= __ﬂ AX_308EAOMAIT_1 [connected] (AX-30SEAODMAIT)
+-E) Plc Logic
+ 43 ) suiltin_I0 (Buitin_10)
7] Delta_LocalBus_Master (Delta LocalBus Master)
= A 3 EtherCAT _Master_SoftMotion (AX-308 Series EtherCAT Master 5S¢
= A [f] ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(CoE)
AHG sM_Drive_ETC Delta_ASDA_A2_1 (SM_Drive_ETC_Del
= /(] ASDA_A2_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(CoE) D
AHWg sM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC Delta
= 73 & SoftMotion General Axis Pool
&’ SM_Drive_Virtual (SM_Drive_Virtual)

4, The output bStatus of DFB_GetECATMasterState is displayed as False.
DFE_GetECATMaster3tate_0

DFB_GetECATMasterState

bEnable bEusy =
bError = [Raifg
ErrorId — |DFB_ECAT D

| bitatus = PyiRsy

° Library

DL_EtherCAT_Diag.library
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4.7 DFB_ResetECATMaster

° Supported Products

AX-308E, AX-364E

DFB_ResetECATMaster resets the EtherCAT master, which has errors in connection.

FB/FC Instruction Graphic Expression
DFB_ResetECATMaster
hExecute bDonep—
FB DFB_ResetECATMaster bBusyt—
bErrorf—
Errorldf}—
ST Language
DFB_ResetECATMaster (
bExecute :=,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>));
e Input
. Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bExecute bExecute changes to BOOL (False) )
True.
e Output
. Output Range
Name Function Data Type (Default value)
The execution of FB is
bDone completed. BOOL True/False(False)
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True when the instruction is

enabled. BOOL True/False(False)

bBusy

bError True if an error occurs. BOOL True/False(False)

DFB_ECAT_Diag_ERROR
(DFB_ECAT_Diag_NO_ERROR)

ErrorlD Indicates the error code if | hrg ECAT piag ERROR®
an error occurs.

*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)

. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
bDone ® \When the execution of FB is completed. ggf::%:fg: 5?&2;}::'3”?582: sglrftos dtgr'll;;ue,
immediately shift to False.
. .
bBusy ® \When bExecute is rising edge triggered. . w::: ngrz?;:zt: tt((:_:rr LL::'
bError * Whep. an erroroccurs in the execution | o When bExecute shifts from True to False.(Error
conditions or input values for the code is cleared)
ErrorlD instruction.
e Timing Diagram
bExecute
bBusy
bDone
bError

e  Function

When bExecute shifts to True and the connection status of EtherCAT master shows Fail, the function block would perform reset
action.

e Troubleshooting

If an error occurs during the execution of the instruction, bError will change to True and the Capture will stop. You can refer to
ErrorID (Error Code) to address the problem.

e Programming Example

The following example demonstrates the behavior of DFB_ResetECATMaster.
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OFE_ResetECRTMaster 0
TRUE DFB ResetECATMaster
11 EN ENO——
—bExecute bDone —
bBusy —
bError —
ErrorId
1. The connection status of EtherCAT master shows PASS in the device tree.
= 191129 -
= (1) ax_308EAOMAIT_1 [connected] (AX-308E
= —ﬁﬂ Plc Logic
+ { Application [run]
+-3 [ Builtin_1O (Builtin_IO)
__ﬂ Delta_LocalBus_Master (Delta LocalBus M
| =5 [ EtherCAT_Master_SoftMotion (AX-30§
=72 (1] ASDA_A2_E_CoE _Drive (Delta ASDA
HgP SM_Drive_ETC_Delta_ASDA_A
=3 [{] ASDA_A2_E_CoE_Drive_1 (Delta AS{
H&P SM_Drive_ETC_Delta_ASDA_A
2 SoftMotion General Axis Pool
2.

3.

Remove the network connection between the master and the slave, and the current connection status of EtherCAT

master would show Fail in the device tree.

=) 191129 h
= ] AX_308EAOMAIT_1 [connected] (AX-308E
=21 Pic Logic

+ (. Application [run]
+-3 [ Builtin_10 (Builtin_1O)
__ﬂ Delta_LocalBus_Master (Delta LocalBus M

| = A [{f] EtherCAT_Master_SoftMotion (AX-308

= A [f] AsDA_A2_E_CoE_Drive (Delta ASDA!
AHg sM_Drive_ETC_Delta_ASDA_A
=- A [{) ASDA_A2_F_CoE_Drive_1 (Delta AST
AHWG sM_Drive_ETC_Delta_ASDA_A

2 SoftMotion General Axis Pool

To restore the network connection between the master and the slave, shift the input bExecute of

DFB_ResetECATMaster to True.

DFE_ResetECATMaster 0

I1II1
L))
bExecute

TRUE DFB_ResetECATMaster

ErrorId

=
w

ITE

=) =
HH
[l 1]
= jFE

DFE_ECAT D
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4. The network connectivity has been recovered after the output bDone shifting to True.

=3 191129

= l] Plc Logic
+ £ Application [run)

+-45 ({J suiltin_IO (Builtin_IO)

- . [{) AX_308EAOMAIT_1 [connected] (AX-308E

ﬂ] Delta_LocalBus_Master (Delta LocalBus M

-

F > (1 EtherCAT_Master_SoftMotion (AX-30

2 SoftMotion General Axis Pool

=% (i} ASDA_A2_E_CoE_Drive (Delta ASDA
AHg SM_Drive_ETC_Delta_ASDA_A
= % (f) ASDA_A2_E_CoE_Drive_1 (Delta AS
AHW@ sM_Drive_ETC_Delta_ASDA_A

° Library

= DL_EtherCAT_Diag.library
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4.8 DFB_ResetECATSIlave

° Supported Products

. AX-308E, AX-364E

DFB_ResetECATSIlave resets the EtherCAT slave, which has errors in connection.

FB/FC Instruction Graphic Expression
DFB_ResetECATSlave
— bExecute bDonef—
—uiSlaveAddr bBusy—
FB DFB_ResetECATSlave —tTimeout bErrorf—
Errorldf—
ST Language
DFB_ResetECATSIave(
bExecute :=,
uiSlaveAddr :=,
tTimeout :=,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>,
);
e Input
. Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Execute the instruction True/False
bExecute when bExecute changes to BOOL -
T (False)
rue.
When bExecute is rising
uiSlaveAddr Reset the slave address. UINT Positive number (0) edge triggered and Busy is
False
When bExecute is rising
tTimeout Slave resets the timeout. TIME Positive number (0) edge triggered and Busy is
False
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e Output
. Output Range
Name Function Data Type (Default value)
The execution of FB is
bDone completed. BOOL True/False(False)
True when the instruction is
bBusy enabled. BOOL True/False(False)
bError True if an error occurs. BOOL True/False(False)
Indicates the error code if . " DFB_ECAT_Diag_ERROR
ErrorlD an error occurs. DFB_ECAT_Diag_ERROR (DFB_ECAT_Diag_NO_ERROR)

*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)

. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
® When bExecute shifts to False.
bDone ® \When the execution of FB is completed. ° ggf::%u:ﬁ: 5?&2?::13”?582: sglrftos dtgr-:;;ue’
immediately shift to False.
® When bD hifts to True.
bBusy ® \When bExecute is rising edge triggered. ° Wh:: bE?rr(;?sshilftss t(())TrrLij:
bError * Whep. an error- occurs in the execution | o When bExecute shifts from True to False.(Error
conditions or input values for the code is cleared)
ErrorlD instruction.

e Timing Diagram

bExecute

bBusy

bDone

bError

e  Function

When bExecute shifts to True, the function block starts searching for the target slave station and resets the EtherCAT slave, if the
status of target slave shows Fail. If the input value of uiSlaveAddr is 0, the function block would reset all the slave stations which
have errors in connection.

e Troubleshooting
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If an error occurs during the execution of the instruction, bError will change to True and the Capture will stop. You can refer to

ErrorID (Error Code) to address the problem.

e Programming Example

The following example demonstrates the behavior of DFB_ResetECATSlave.

DFE_ResetECATSlawve 0
TRUE DFB ResetECATSlave
Nl EN ENO——
—bExecute bDone —
1005 —uiSlavelhddr bBuay [~
t§5z —tTimeout bError —
ErrorId

1. There’s a total of 8 EtherCAT slave stations in EtherCAT_Master_SoftMotion and all their connection status shows

PASS.
=3 191129 -
- %[ AX_308EAOMAIT_1 [connected] (AX-308EAOMA 1T)
= Pic Logic
= ) Application [run]
Library Manager

-
]
1
)
1
]
.
)

Ure_EtherCAITLINK_Liag_lest (FR

BF] DFB_ResetECATSlave_Test (PRG)

Task Configuration
= §& EtherCAT Task
&) DFB_ResetECATSlave_Test
+ 3 () Builtin_10 (Builtin_IO)
[ elta_LocalBus_Master (Delta LocalBus Master)

=

= () EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Maste
(19 |AsDA_A2_E_CoE _Drive (Delta ASDA-A2-E EtherCAT(
» [{J ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(
[l ASDA_A2_E_CoE _Drive_2 (Delta ASDA-A2-E EtherCAT(
() ASDA_A2_E_CoE_Drive_3 (Delta ASDA-A2-E EtherCAT(
() ASDA_A2_E_CoE _Drive_4 (Delta ASDA-A2-E EtherCAT(
() ASDA_A2_E_CoE_Drive_S (Delta ASDA-A2-E EtherCAT(
45 () ASDA_A2_E_CoE_Drive_6 (Delta ASDA-A2-E EtherCAT({
+ 5 () ASDA_A2_E_CoE_Drive_7 (Delta ASDA-A2-E EtherCAT(
‘& SoftMotion General Axis Pool

+ o+

+ o+ *
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2. Remove the network connection of slave 4 and 5, and the current connection status of EtherCAT slave starting from
slave 5 would show Fail in the device tree.

=) 191129 -
= 7 [{) AxX_308EAOMAIT_1 [connected] (AX-308EAOMAIT)
= E,ﬂ[l Plc Logic
= L} Application [run]
m Library Manager
B¥] OFB_EtherCATLInk_Diag_Test (PRG)
HF] DFB_ResetECATSlave_Test (PRG)

FEE
:
:

= (288 Task Configurati
§& EtherCAT Task
8] DFB_ResetECATSlave_Test
+- 3 ({] suiltin_IO (Builtin_IO)
'j_] Delta_LocalBus_Master (Delta LocalBus Master)
= j] EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Mg
() ASDA_A2_E_CoE Drive (Delta ASDA-A2E EIherCAT(CoJ
() ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT((
() ASDA_A2_E_CoE_Drive_2 (Delta ASDA-A2-E EtherCAT((
) AsDA_A2_E_CoE_Drive_3 (Delta ASDA-A2-E EtherCAT((
A\ () ASDA_A2_E_CoE_Drive_4 (Delta ASDA-A2-E EtherCAT((
A\ (F) ASDA_A2_E_CoE_Drive_5 (Delta ASDA-A2-E EtherCAT((
A\ ([ AsDA_A2_E_CoE _Drive_6 (Delta ASDA-A2-E EtherCAT(
AT AsDA_A2_E_CoE _Drive_7 (Delta ASDA-A2-E EtherCAT(
2 SoftMotion General Axis Pool

R

RN SR SHEE" SRR SREE. SR

&

3. To restore the network connection of slave 4 and 5, enter 1005 to the input uiSlaveAddr and shift the input bExecute
to True.

OFE_ResetECATS1lave_0
TRUE DFB_ResetECATSlave

X bExecute bDone
1005 uiSlavehddr bBuay
t#5s tTimecut bError

ErrorId

4. The network connectivity of slave 5 has been recovered after the output bDone of the FB shifting to True.

92



AX Series-Standard Instructions Manual

Chapter 4

5.

=3 191129 i
= . [{) AX_308EAOMAIT_1 [connected] (AX-308EAOMA IT)
=80 Pic Logic
=} Application [run]
m Library Manager
DFB_EtherCATLink_Diag_Test (PRG)
DFB_ResetECATSlave_Test (PRG)

PRG (PRG)

EEEE

RG_1 (PRG)
M pLc PRG 2 (PRG)
= (&8 Task Configuration
= §& EtherCAT Task
@ DFB_ResetECATSlave_Test
+-45 () Builtin_IO (Builtin_IO)
73 () Delta_LocalBus_Master (Delta LocalBus Master)
=3 [{) EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Mas
3 () ASDA_A2_E_CoE Drive (Delta ASDA-A2-E EtherCAT(C
5 ({) ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(G
+ [{J ASDA_A2_E_CoE_Drive_2 (Delta ASDA-A2-E EtherCAT((
5 [ AsDA A2 E CoE Drive 3 (Delta ASDA-A2-E EtherCAT(
% [f) ASDA_A2_E_CoE_Drive_4 (Delta ASDA-A2-E EtherCAT(|
ZX (7] ASDA_A2_E_CoE _Drive_5 (Delta ASDA-A2-E EtherCAT((
= A (f) ASDA_A2_E_CoE_Drive_6 (Delta ASDA-A2-E EtherCAT((
AHg SM_Drive_ETC_Delta_ASDA_A2_6 (SM_Drive_ETC
+- X ] ASDA_A2_E_CoE_Drive_7 (Delta ASDA-A2-E EtherCAT((
732 softMotion General Axis Pool

) BT U AR

All the slave stations would be reset if you enter 0 to the input uiSlaveAddr.

° Library

DL_EtherCAT_Diag.library
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4.9 Error Codes and Troubleshooting

The following table lists the error codes corresponding to the FBs and the contents of the errors:

Description

Cause of Error

Corrective Action

DFB_ECAT Diag_ MASTER_CANT_BE_FOUND

EtherCAT master
cannot be found.

The EtherCAT master is not in the mapping,
please make sure the configuration of EtherCAT
master is correct.

Diagnostics of

Please troubleshoot the errors in EtherCAT

CANT_BE_FOUND

cannot be found.

DFB_ECAT_Diag MASTER_ERROR EtherC_AT master master before execute the FB.
state is wrong.
DFB_ECAT Diag_SLAVE EtherCAT slave The EtherCAT master is not in the mapping,

please make sure the EtherCAT master address is
correct

DFB_ECAT Diag_ MASTER _RESTART TIMEOUT

Time out occurs when
restart EtherCAT
master.

Please check if the timeout is too short or the
internet has been lost.

DFB_ECAT Diag_SLAVE_
RESTART TIMEOUT

Time out occurs when
restart EtherCAT

Please check if the timeout is too short or the
internet has been lost.

slave.
DFB_ECAT Diag_ MASTER DISABLE EtherC_AT master is Please check whether to enable the EtherCAT
disabled. master.
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51 DFC_LRCS

® Supported Products

= AX Series

DFC_LRCS8: LRC (8-bit) checksum calculation.

FB/FC Instruction Graphic Expression ST Language
S DFC_LRC§(
—ps - DFC_LRCS pSrc:=,
FC DFC_LRCS8 _\L.‘,-L; Errorm# wLen:=,
: ErrorlD=>);
e Input
. Setting Value
Name Function Data Type (Default value)
pSrc Thf;éa:af‘fj;‘;f; _f°r POINTER TO BYTE Memory address 1~256 (0)
wlen The data Iengt.h for LRC DWORD* (0)
calculation.

*Note 1: The variable type BYTE and WORD can be used for dwLen input.

*Note 2: The memory address given by the pSrc exceeds the usable range,

it may cause controller exceptions, such as %l, %Q and %M.

e  Output
Name Function Data Type Output Range(Default value)
LRC checksum
DFC_LRC8 (Return type) BYTE (0)
ErrorlD Error codes DL_LRC_ERROR DL_LRC_ERROR(DFC_NO_ERROR)

e Function

After executes the FC instruction, it begins to calculate LRC (8-bit) checksum, starting from the memory address input to pSrc,
while the calculation scope is determined by the input wLen.
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) Programming Example

The example uses FC instruction (DFC_LRC8) to perform calculating the LRC (8-bit) checksum.

PLC_PRG x
PROGRAM PLC PRG
=] 2 VAR N
3 bVar(0: BOOL;
byVar(: BYTE;

ar_byVarO: ARRAY [0..5] OF BYTE := [16$#30,16#31,16%30,16%#30, 16$40,16$30];
END_VAR
-
=] 1 IF bvar0 THEN
2 byVar0:=DFC_LRCS (pSrc:=ADR (ar_byVar0[0]) , dwlen:=6 , ErrorID=> );
3 bVar0:=FALSE;
END_IF;

The checksum calculation scope is 6(dwLen = 6), therefore, the FC instruction(DFC_LRC8) will starts calculating checksums of
six consecutive BYTE data from the memory address input to pSrc(ar_byVar0[0]) and will result in a checksum value of 16#CF.

Note: In library version 1.0.0.1, change the input from dwLen to wLen.

) Library

- DL_LRC.library
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52 FC_LRC16

e Supported Products

= AX Series

DFC_LRC16: LRC (16-bit) checksum calculation.

FB/FC Instruction Graphic Expression ST Language
DFC_LRC16 DFC_LI.?C16(
FC DFC LRC16 —pSrc DFC_LRC16 pSrc:=,
- —wlen ErrorID dwlLen:=,
ErrorID=>);
e Input

Setting Value

Name Function Data Type (Default value)

The start address for

pSrc LRC calculation. POINTER TO BYTE Memory address 1~512 (0)
The data length for LRC "
wlen calculation. DWORD ©)

*Note 1: The variable type BYTE and WORD can be used for dwLen input.
*Note 2: The memory address given by the pSrc exceeds the usable range,
it may cause controller exceptions, such as %l, %Q and %M.

e Output
Name Function Data Type Output Range(Default value)
LRC checksum
DFC_LRC16 (Return type) WORD (0)
ErrorlD Error codes DL_LRC_ERROR DL_LRC_ERROR(DFC_NO_ERROR)

e Function

After executes the FC instruction, it begins to calculate LRC (16-bit) checksum, starting from the memory address input to pSrc,
while the calculation scope is determined by the input wLen.

98




AX Series-Standard Instructions Manual

Chapter 5

e Programming Example

The example uses FC instruction (DFC_LRC16) to perform calculating the LRC (16-bit) checksum.

PLC_PRG x
PROGRAM PLC PRG
=] 2 VAR N
3 bVar0D: BOOL;
wWVarO: WORD;

END IF;

ar wvVarO: ARRAY [(..5] OF WORD := [16#3031,164$3132,1643233,16%3334,16$3435
END_VAR
&
=] 1 IF bvar( THEN
2 wvVar(0:=DFC_LRC16 (pSrc:=ADR(ar_wvar([0]) , dwlen:=¢ , ErrorID=> );
3 bVar0:=FALSE;

The checksum calculation scope is 6(dwLen = 6), therefore, the FC instruction(DFC_LRC16) will starts calculating checksums
of six consecutive BYTE data from the memory address input to pSrc(ar_byVar0[0]) and will result in a checksum value of

16#CFCB.

Note: In library version 1.0.0.1, change the input from dwLen to wLen.

e Library

= DL_LRC.library
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5.3 DFC_LRC32

. Supported Products
. AX Series

DFC_LRC32: LRC (32-bit) checksum calculation.

FB/FC Instruction Graphic Expression ST Language
DFC_LRC32 DFC_LRC32(
—pSrc DFC_LRC32 pSrc:=,
FC DFC_LRC32 —iwlLen ErrorID wlLen:=,
ErrorID=>);
e Input

. Setting Value
Name Function Data Type (Default value)
The start address for
pSrc LRC calculation. POINTER TO BYTE Memory address 1~512 (0)
dwlen The data Iengt.h for LRC DWORD* 0)
calculation.

*Note 1: The variable type BYTE and WORD can be used for dwLen input.
*Note 2: The memory address given by the pSrc exceeds the usable range,
it may cause controller exceptions, such as %l, %Q and %M.

e Output
Name Function Data Type Output Range(Default value)
LRC checksum
DFC_LRC32 DWORD (0)
(Return type)
ErrorlD Error codes DL_LRC_ERROR DL_LRC_ERROR(DFC_NO_ERROR)

e Function

After executes the FC instruction, it begins to calculate LRC (32-bit) checksum, starting from the memory address input to pSrc,
while the calculation scope is determined by the input wLen.
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) Programming Example

The example uses FC instruction (DFC_LRC32) to perform calculating the LRC (32-bit) checksum.

PLC_PRG x
PROGRAM E‘LC_PRG
=] 2 VAR
3 bVar0: BOOL;
dwVar0: DWORD;

ar dwVar0: ARRAY [(..2] OF DWORD :=
END_VA];
A
=] 1 IF bvar( THEN
2 dwvVar(0:=DFC_LRC32 (pSrc:=ADR(ar dwvar0[(]) , dwhen:=%¢ , ErrorID=> );
3 bVar0:=FALSE;
END IF;

The checksum calculation scope is 4(dwLen = 4), therefore, the FC instruction(DFC_LRC32) will starts calculating checksums
of four consecutive BYTE data from the memory address input to pSrc(ar_byVar0[0]) and will result in a checksum value of

16#3935312E.

Note: In library version 1.0.0.1, change the input from dwLen to wLen.

° Library

= DL_LRC.library
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5.4 Error Codes and Troubleshooting

Description Cause of Error Corrective Action

DFC_LRC_ERR_ The value of wLen is incorrect Make sure the wLen value is greater than zero and
PARAMETER ’ does not exceed the upper limit.
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6.1 DFB_From

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_From: Read the CR data in the module.

FB/FC Instruction Graphic Expression ST Language
DFB_From(
bExecute:=,

byRemotelD:=,
T byLocallD:=,
—bExecute bDaonef— wCRAddr:= ,
—byRemotelD bBusyp—
FB DFB_ From —{byLocalD bErrorf— iLength:=,
—{wCRAddr ErrorlDf—
—liLength pVa|:= y
e bDone=> ,
bBusy=>,
bError=>,
ErrorlD=>);
. Input
. Setting Value
Name Function Data Type (Default value)
bExecute Exe(.:u.te the func.t fon block. BOOL True/False(False)
(Rising-edge triggered)
0: CPU
byRemotelD* The CPU or :eDmote module BYTE 1~15: Remote module
(0)
byLocallD Expansion module ID BYTE 0~31
WCRAddr The CR data positon in the WORD 0)
module.
. 1~8
iLength The CR data length INT 0)
pVal The CR data to read. POINTER TO WORD

*Note: Currently only support mode O.

. Output
Name Function Data Type Output Range(Default value)
True when the execution
bDone of the instruction is BOOL True/False(False)
completed.
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Name Function Data Type Output Range(Default value)
bBusy .True.when the instruction BOOL True/False(False)
is being executed.
bError True if an error occurs. BOOL True/False(False)
ErrorlD Indicates the error code if DFB_AS_MODULE_ DFB_AS_MODULE_API_
an error occurs. API_ERROR ERROR(DFB_NO_ERROR)

= Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone e When the execution of FB is completed. When bExecute shifts to False.

. When the execution of FB is completed.
bBusy e When the execution of FB starts. When bExecute shifts to False.
bError ; ;

¢ Whef‘.a” error oceurs In the execytlon . When bExecute shifts to False.
ErrorlD conditions or input values for the instruction.
. Timing Diagram
bExecute |

bDone

bBusy

bError
. Function

1. Itis suggested that this instruction be placed under Main Task.
2. The Function block DFB_From reads the CR data in the module.
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) Programming Example

This example uses DFB_From to read the value of CR1 in the second module on the right side of the CPU and store the value in
the variable (wVar) of the controller.

PLC_PRG x
PROGRAM PLC_FRG

3 bvar(Q: BOOL :=TRUE;
4 bExecute Var,bDone Var,bBusy Var,bError Var: BOOL;
byRemoteID Var, byLocallID Var: BYTE;
WCRAAdr Var: WORD;
iLength_Var: INT;
ErrorID Var: DFB_AS_MODULE_API_ERROR
wVar(): WORD;
1 FBEO: DFB_From;
11 END_VAR -
B 1 IF bVar(0 THEN
2 bExecute Var:=TRUE;
byRemoteID Var:
byLocalID_Var
5 wCRAddr_Var

& iLength Var
bvar(:=g;
END_IF
=] 8 IF bDone_Var THEN
10| bExecute Var:=FALSE;
11l END IF
B FBO (

13| bEx&cutE:=bExr=cutE_Var .

14 byRemoteID:=byRemoteID Var ,
15 byLocalID:=byLocalID Var ,

6 WCRAddr : =wCRAddxr_Var ,

1 iLength:=iLength_Var ,

18 pVal:=ADR (wVar0) ,

19 bDone=>bDone Var ,

20 bBusy=>bBusy Var ,

21 bError=>bError_Var ,

22| ErrorID=>ErrorlD Var );

° Library

= DL_ASModuleAPI_AX3
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6.2 DFB_To

. Supported Products

AX-308E, AX-364E, AX-300, AX-324N

DFB_To: Write a value to the CR data in the module.

FB/FC Instruction Graphic Expression ST Language
DFB_To(
bExecute:=,
byRemotelD:=,
DFB_To byLocallD:=,
Zbrhemotetd o WCRAddr:=,
FB DFB_ To —byLocalD bErrar— iLength:=,
—wCRAddr ErrorIDf—
—jiLength pVa|:= ,
e bDone=>,
bBusy=>,
bError=>,
ErrorID=>);
. Input
. Setting Value
Name Function Data Type (Default value)
bExecute Exe(.:u.te the func.t fon block. BOOL True/False(False)
(Rising-edge triggered)
0: CPU
byRemotelD* The CPU or :eDmote module BYTE 1~15: Remote module
(0)
byLocallD Expansion module ID BYTE 0~31
The CR data positon in the
wCRAddr module. WORD (0)
. 1~8
iLength The CR data length INT 0)
pVal The CR data to be written. POINTER TO WORD

*Note: Currently only support mode 0.
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. Output

Name Function Data Type Output Range(Default value)
True when the execution of

bDone the instruction is BOOL True/False(False)
completed.
True when the instruction

bBusy is being executed. BOOL True/False(False)

bError True if an error occurs. BOOL True/False(False)

Errorip | \ndicates the error code if | DFB_AS_MODULE_ | op o \iopuLE API_ERROR(DFB_NO_ERROR)
an error occurs. API_ERROR

. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone * When the execution of FB is e When bExecute shifts to False.
completed.

. When the execution of FB is completed.
bBusy e When the execution of FB starts. When bExecute shifts to False.
bError e When an error occurs in the

execution conditions or input values e When bExecute shifts to False.
ErrorID for the instruction.
. Timing Diagram
bExecute |
bDone
bBusy
bError
. Function
1. It is suggested that this instruction be placed under Main Task.

2. The Function block DFB_To writes a value to the CR in the module.

) Programming Example

This example uses DFB__ To to write the value of variable (wVar) to CR1 in the second module on the right side of the CPU.
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[E pLC_PRG x
PROGRAM PLC PRG
VAR N
bVar0: BOOL :=TRUE;
bExecute Var,bDone Var,bBusy Var,bError Var: BOOL;
byRemoteID Var,byLocallID Var: BYTE;
wCRAddr_ Var: WORD;
iLength_ Var: INT;
: ErrorID Var: DFB_AS_MODULE_RAPI_ERROR
9 wVar(O: WORD :=2;
10 FBO: DFB_To;
11 END VAR

[ TV VR

o

=] 1 IF bVar(l THEN
2 bExecute_ Var:=TRUE;
byRemoteID Var
byLocallID_Var:

o

iLengt
bVvar0:

END_IF

= 9 IF bDone_Var THEN
10 bExecute Var:=
11 END_IF

B 12 FBO(

13 bExecut&:=bExecute_Var .

14 byRemotelID:=byRemoteID Var ,

15 byLocallID:=byLocallID Var ,

16 wCRAddr : =wCRAddr_Var ,

17 iLength:=iLength_Var ,

18 pVal:=ADR (wVar0) ,

19 bDone=>bDone_Var ,

20 bBusy=>bBusy_Var ,

1 bError=>bError_Var B
2 ErrorID=>ErrorID Var );

° Library

. DL_ASModuleAPI_AX3
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6.3 DFB_DLCCAL

o Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_DLCCAL:AS02LC weighing module weight calibration instruction

FB/FC Instruction

Graphic Expression

ST Language

FB DFB_DLCCAL

bEnable
byRemotelD
byLocalD
usiChannelNo
bTrigger
iTPoint
aTWeight

[ 1Ll ]]]

DFB_DLCCAL

bDone|

bBusy
iCPoint]
bTriggerDone|
bError|
ErrorCode|

1T

T

DFB_DLCCAL(
bEnable:=,
byRemotelD:=,
byLocallD:=,
usiChannelNo:=,
bTrigger:=,
iTPoint:=,
aTWeight:=,
bDone=>,
bBusy=>,
iCPoint=> ,
bTriggerDone=> ,
bError=>,
ErrorCode=> );

. Input
. Setting Value
Name Function Data Type (Default value)
bEnable Execute the function block BOOL True/False(False)
0: CPU
byRemotelD* The CPU or :eDmote module BYTE 1~15: Remote module
(0)
byLocallD Expansion module ID BYTE 0~ 31(0)
usiChannelNo Specify channel number USINT 1~2(1)
bTrigger Trlgger.smg.le-pomt BOOL True/False(False)
calibration
iTPoint Total number of calibration INT 2~20(2)
points
. I . ARRAYT0..19] -
aTWeight Calibration weight value OF REAL 1.0E-44~3.402823E+38(0)

*Note: Currently only support mode 0.

110




AX Series-Standard Instructions Manual Chapter 6

Output
Name Function Data Type Output Range(Default value)
bDone All calibration is done. BOOL True/False(False)

Indicates that the
bBusy function block is being BOOL True/False(False)
executed.
. . Points number calibration
iCPoint is compeletd. INT 0~20(0)
bTriggerDone Single gilrl]beratlon IS BOOL True/False(False)
bError FB instruction error flag. BOOL True/False(False)
ErrorCode Error code DFB_AS_MODULE _ DFB_AS_MODULE_API_
API_ERROR ERROR(DFB_NO_ERROR)

®  Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone When all calibration is done. When bExecute shifts to False.
bBusy When bEnable shifts to True. When bEnable shifts to False.
iCPoint Add one when each calibration is When bEnable shifts to False, clear to
done. zero.
bTriggerDone Egre];y time when the calibration is When bEnable shifts to False.
bError When FB instruction execution is
incorrect or the input value is When bEnable shifts to False.
ErrorCode incorrect.
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. Timing Diagram

bTriggerDone

bExecute ‘ o . . , . C . L

iTPoint

iCPoint 0 >< 1 >< 2 >

bTrigger

bDone

bError

© o o e ®© @0 ® © @ ©® 60 o

The timing points in the timing diagram are described as below:

® -> Instruction starts, automatically clear the iCPoint value and bTrigger, bTriggerDone, bDone & bError flags.

® - User-triggered calibration flag.

® - Instruction judgement module number error.

@ -> User closing instruction.

® -> After being triggered by users, LC module completes single-point calibration, iCPoint adds one, and bTriggerDone is

set to ON.

® -> User clears the bTrigger trigger signal.
@ -> The instruction follows to clear the bTriggerDone signal.
-> After being triggered by users, LC modules are completely calibrated, iCPoint adds one, and bTriggerDone & bDone

are set to ON.

° Function

1.
2.

It is suggested that this instruction be placed under Main Task.

This function is supported only when AX-3 series firmware version is V1.0.1 and later.

This instruction is only for use with the AS02LC weighting module, and the supported version is AS02LC V1.04 and
later.

This is weighting module (AS02LC-A) dedicated instruction, and its function is to activate/deactivate the weight
calibration function of the module.

byRemotelD specifies that the weighting module should connect to the right of CPU or the right of the remote module
group numbers. The CPU number is 0, the first remote module number is 1, and so on. The maximum group number
is 15.

byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the number of the
second module on the right of CPU is 1, and so on. Regardless of any type of modules, all modules must be counted.
The maximum number of modules is 32.

usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of channel two is 2.
bTrigger is the instruction that triggers single-point calibration. When the bTrigger status changes from OFF to ON,
LC module will be notified to perform a single calibration, and bTriggerDone flag will be set to ON after completion. If
the calibrations of all calibrated points are done, the bDone flag will also be ON. Before proceeding the next calibration
point, users need to check the bTriggerDone flag is ON, and changes bTrigger to OFF. At this time, the instruction will
also monitor the bTrigger flag when it turns from ON to OFF, and the bTriggerDone flag will be automatically cleared.
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10.

iTPoint is the total number of points for this calibration. After the instruction is activated by users, this value cannot
be changed because this iTPoint has been sent to the LC module for calibration at the first activation.

aTWeight is the calibration weight value for each calibrated point, and the maximum number of calibration points for
the LC module is 20. After the instruction is activated, users cannot change this value because this aTWeight has
sent data to the LC module for calibration at the first activation. The first point calibration weight value must be 0, if it
is not 0, the bError flag will be set to ON. For example, the total points of iTPoint calibration is 3, aTWeight gives [0.0,
100.0, 200.0, 17(0.0)] a total of 20 REAL-type ARRAY, of which 17(0.0) means there are 17 0.0.

(] Programming Example

This example uses the FB instruction (DFB_DLCCAL) to calibrate the first channel in the first module on the right of CPU.

" scope  Name Address  Datatype Initialization Comment  Attributes Al
% VAR DFB_DLCCAL_Chi DFB_DLCCAL
% VAR DLCCAL Chl_bEnable BOOL FALSE
% VAR DLCCAL_Ch1_bTrigger BOCL
® VAR DLCCAL_Ch1_iTPoint T 2
% VAR aTweight_Point ARRAY[0..19] GFREAL  [0.0, 100.0, 18(0.0)]
% VAR CalibrationPoint1 BOOL
® VAR CalibrationPoint2 BO0L
% VAR CPointEpul BOOL
# VAR  CPointEpu2 BOOL v
< >
1 DFB_DLCCAL_Chl -
DFB_DLCCAL
N ENO[——
DLCCAL_Chl_bEnable —{bEnable bDone
0 —|byRemoteID bBusy —
0 —|byLocallD iCPoint [~
1 —usiChannelNo  bTriggerDone —
DLCCAL Chl bTrigger —(bIrigger bErrar —
DLCCAL_Chl_iTPoint —iTPoint ErrorCode —
aTWeight_Point —aTWeight
CalibrationPointl - CPointEpul  DFB_DLCCAL Chl.bTriggerDone DLCCAL Chl_bTrigger
I EN  EN Ik Ik IR
DFE_DLCCAL_Chl.iCPoint — ~CPeintEpul CalibracionPoint2
1— <)
CalibrationPointl
E—
CalibrationPoint2 - CPointEpu2  DFB_DLCCAL Chl.bTriggerDome  DFB_DLCCAL_Chl.bDone DLCCAL Chl_bTrigger
it S o 0
Ul Ul Ul =]l
DFE_DLCCAL Chl.iCPoint — [~ CPointEpu2 DLCCAL Chl bEnable
DLCCAL_Chl_iTPoint —| - Rj)_
CalibrationPoint2
=)

1. Set CalibrationPoint1 to ON.

2. Make sure that the weight platform is unloaded first, set DLCCAL_CH1_bEnable to ON, and then set
DLCCAL_CH1_bTrigger to ON. When the iCPoint value becomes 1, and bTriggerDone becomes TRUE, it means that
this first point calibration is done.

3. Place 100.0g weights on the weight platform and after ensuring the platform is steady, set DLCCAL_CH1_bTrigger to
ON. Now, iCPoint becomes 2, and bTriggerDone & bDone are TRUE, which means that all calibrations are done.
After making the third network established, deactivate DFB_DLCCAL function block to complete this calibration.

° Library

DL_ASModuleAPI_AX3.library
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6.4 DFB_DLCWEI

o Supported Products

- AX-308E, AX-364E, AX-300, AX-324N

DFB_DLCWEI:AS02LC weighting module weight measurement instruction

FB/FC Instruction

Graphic Expression

ST Language

FB | DFB_DLCWEI

DFB_DLCWEI(
bEnable:=,
byRemotelD:=,
byLocallD:=,
usiChannelNo:= ,

DFB_DLCWEI
bEnable
byRemotelD
byLocalD
usiChannelNo
rStable
bZeroS
bTareS

1

rStable:=,
bZeroS:=,
bTareS:=,
bBusy=>,

bBusy|
rTareW
rWeight
iStatus
bError]
ErrorCode

T

T

rfarewW=>,
rWeight=> ,
iStatus=>,
bError=>,
ErrorCode=> );

. Input
. Setting Value
Name Function Data Type (Default value)
bEnable Execute the function block BOOL True/False(False)
0: CPU
byRemotelD* The CPU or :eDmote module BYTE 1~15: Remote module
(0)
byLocallD Expansion module ID BYTE 0~ 31(0)
usiChannelNo Specify channel number USINT 1~2(1)
Stable Set the weight stability REAL 0.0~100000.0 (0)
range
bZeroS Set the weight to zero flag BOOL True/False(False)
bTareS Set the tare weight flag BOOL True/False(False)

*Note: Currently only support mode 0.
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. Output
Name Function Data Type Output Range(Default value)
Indicates that the
bBusy function block is being BOOL True/False(False)
executed.

rTareW Tare weight REAL 1.0E-44~3.402823E+38(0)
rWeight Current weight REAL 1.0E-44~3.402823E+38(0)
iStatus* LC module status code INT 0~5(0)

bError FB instruction error flag. BOOL True/False(False)

ErrorCode Error code DFB_AS_MODULE _ DFB_AS_MODULE _
API_ERROR API_ERROR(DFB_NO_ERROR)

*Note: iStatus is the common status code of this instruction integrating the LC module. Its statuses are as follows:

Value 0 1 2 3 4 5
Description Measuring or | Weight is Hardware/Calibration Calibrating Weight is Module
unloaded steady. error out of number/Channel
range. error

. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bBusy e \When bEnable shifts to True. e When bEnable shifts to False.
e Continuously update the value when bEnable is e When bEnable shifts to False, clear to
rTareW TRUE.
zero.
\Weidht e Continuously update the weight value when e When bEnable shifts to False, clear to
9 bEnable is TRUE zero.
iStatus e Continuously update the status when bEnable e When bEnable shifts to False, clear to
is TRUE zero.
bError ; ; ion s i
° Whgn FB |nstru_ct|_on execution is incorrect or e When bEnable shifts to False.
ErrorCode the input value is incorrect.
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Timing Diagram

bEnable L
bZeroS ‘

bTareS

rrareW L | 0 > 1o > b
et — T A0 >0 > 20
iStatus 0 >< ] - : :

® @ ® ® ® ® O ®® O ® ©

The timing points in the timing diagram are described as below:

® - Activate the instruction

® - When users order to clear to 0, the instruction will clear the rTareW & rWeight values and the iStatus status.

® - Users place objects on the weight platform, and when the weight values is steady, iStatus becomes 1 and rWeight
weight value is shown.

@ -> Users order to set the tare weight to ON. Now, the rWeight weight is transferred to rTareW, and then the rWeight
weight is cleared.

® - Users clear the tare weight setting OFF. Now the rTareW weight is transferred back to rWeight, and then the rTareW
weight is cleared.

® - Users place another object on the weight platform again. Now, iStatus turns to measuring.

®@ - Instruction is deactivated, and rTareW, rWeight, iStatus are cleared to 0.

Function

It is suggested that this instruction be placed under Main Task.

2. This function is supported only when AX-3 series firmware version is V1.0.1 and later.

This instruction is only for use with the AS02LC weighting module, and the supported version is ASO2LC V1.04 and
later.

4. This is weighting module (AS02LC-A) dedicated instruction, and its function is to activate/deactivate the weight
measurement function of the module.

5. byRemotelD specifies that the weighting module should connect to the right of CPU or the right of the remote
module group numbers. The CPU number is 0, the first remote module number is 1, and so on. The maximum
group number is 15.

6. byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the number of the
second module on the right of CPU is 1, and so on. Regardless of any type of modules, all modules must be
counted. The maximum number of modules is 32.

7. usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of channel two is
2.

8. rStable is the weight stability range value. lts data type is REAL, and the inputable floating-point number value
range is 0.0~100000.0. If the setting is out of range, the instruction will automatically set the value to the
minimum/maximum values. The timing of LC module parameter setting is when the instruction is started for the first
time. To modify the value in the LC module later, users need to deactivate the instruction, set a new range value,
and then open the instruction to reset.

9. After this instruction is activated, the specified channels will be automatically changed to “Net Weight” display mode.
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If users need to know the “Gross weight (total weight)” value, add rTareW and rWeight.

10. bZeroS is the flag that sets the current weight to 0. When this flag is from OFF to ON, rTareW and rWeight will be
cleared to 0.

11. bTareS is the flag that sets the tare weight. When the bTareS flag is from OFF to ON, the current rWeight weight will
be transferred to rTareW, and the rWeight value will be cleared to 0. When the bTareS flag is from ON to OFF,
rTareW will be back to the rWeight current weight value, and the rTareW value will be cleared to 0.

12.  rWeight is the weight value after deducting the tare weight. Users can monitor if rTareW has a value to determine
whether the tare function is activated. When the value is 0, it represents that the tare weight has not been set.

° Programming Example

After completing DLCCAL calibration, the DLCWEI instruction can used to perform weight measurement.

DFE_DLCWEI Chanl

DFB_DLCWEI ﬁ
0
= bEnable bEBusy =~ Raitax
RemoteID[ 0 —byRemotelD rTareW— [ o |
LocalID[ 0 |—|byLocalID rWeight — [ 0o |
ChannelNo usiChannelH-:l iStatus — |I|
0 —rStable bError =
= kbZeraS ErrorCode — [DFE_NO_EER
= bTares

1. Weight measurement: Place 500g weights on the weight platform. When bEnable is On, "Weight displays the
current weight 500.0.

2. Tare weight setting:

. Place package material on the weight platform (e.g. 100 g). Now, rWeight shows that the current weight is
100.0.

. When bTareS is ON, the rWeight weight will be transferred to rTareW, and then the rWeight weight will be
cleared.

. When rWeight = 0.0 (maybe a little unstable) and rTareW = 100.0, the tare weight setting is complete.
3. Clear tare weight setting:
= When bTareS is OFF, the rTareW weight will be back to rWeight, and then the rTareW weight will be cleared.
= When rWeight = 100.0 and rTareW = 0.0, tare weight setting is cleared.
4.  Weight stability range setting (Stability checking function):
. Before bEnable is ON, set rStable = 10.0.

= After placing 500g weights and setting bEnable to ON, when the measurement range is between 490~510g,
iStatus = 1 (Weight is stable).

° Library

. DL_ASModuleAPI_AX3.library
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6.5 DFB_DPUCONF

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_DPUCONF: parameter setting of PU module output control

FB/FC Instruction Graphic Expression ST Language
DFB_DPUCONF(
bEnable:=,
byLocallD:=,
iAxis:=,
DFB_DPUCONF . iMode:=,
i e iStartSpeed:=,
:::}gZe Ermlr)CE;r;er: iAccTime:= !
FB | DFB_DPUCONF —Sutspeed iDecTime:=,
—liDecTime diMaxSpeed:=,
—diMaxSpeed
- iZ no:=,
—ioffset -
iOffset:=,
bDone=>,
bBusy=>,
bError=>,
ErrorCode=> );
. Input
. Setting Value
Name Function Data Type (Default value)
bEnable Execute the function block BOOL True/False(False)
byLocallD Expansion module ID BYTE 0~ 31(0)
iAxis Output axis number INT 1~4(1)
iMode Output mode setting INT 0~3(1)
iStartSpeed Start/End speed INT 0~10000 Hz(100)
iAccTime Acceleration time INT 0~10000 ms(100)
iDecTime Deceleration time INT 0~10000 ms(100)
. . AS02PU:100~200000 Hz(100K)
diMaxSpeed Maximum output frequency DINT AS04PU:100~100000 Hz(100K)
; Homing function and find the - .
iZ_no number of z-phase signals INT -100~100 times(0)
Homing function is done, and
iOffset the z-phase is found, then INT -10000~10000 numbers(0)
output the offset position.
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. Output
Name Function Data Type Output Range(Default value)
bDone ParameFer setting BOOL True/False(False)
completion flag
Indicates that the
bBusy function block is being BOOL True/False(False)
executed.
bError FB instruction error flag. BOOL True/False(False)
ErrorCode Error code DFB_AS_MODULE_ DFB_AS_MODULE_API_
API_ERROR ERROR(DFB_NO_ERROR)
. Outputs Updating Timing
Name Timing for shifting to True Timing for shifting to False
bDone e \When the parameter setting is done. e When bEnable shifts to False.
bBusy e When bEnable shifts to TRUE. e When bEnable shifts to False.
bError ; ; e
° Whgn FB |nstru.ct|.on execution is incorrect or e When bEnable shifts to False.
ErrorCode the input value is incorrect.
. Timing Diagram
bEnable
bDone
bBusy
bError
. Function

—_—

It is suggested that this instruction be placed under Main Task.
2. This function is supported only when AX-3 series firmware version is V1.0.1 and later.

3.  byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the number of the
second module on the right of CPU is 1, and so on. Regardless of any type of modules, all modules must be
counted. The maximum number of modules is 32. This PU dedicated instruction is only for the PU module on the
right of CPU and is not for the PU module on the right of the remote module. If the specified module is not the PU
module, the bError flag will be set to ON.

4. iAxis is the axis number of the specified output PU module. The input values 1~4 respectively represent the
specified PU module axis 1 ~ axis 4 output. If the PU module does not have this axis number, the bError flag will be
set to ON. The combination of the axis number and the corresponding output points is as follows:
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PU Module Name Axis1 Combination Axis2 Combination Axis3 Combination Axis4 Combination
AS02PU Y0.0/Y0.1 Y0.2/Y0.3 NA NA
AS04PU Y0.0/Y0.1 Y0.2/Y0.3 Y0.4/Y0.5 Y0.6/Y0.7
5. iMode selects parameters for the output mode of setting the output axis, and the setting values are as shown in the
following table:
Output Mode
i Mode Note
Value

Single-point pulse output (even-point
N For example: Y0.0 or Y0.2 output
output only)

Pulse (even points) + Direction (odd

points)

For example: Y0.0 is pulse, Y0.1 is direction. When the
direction is positive, Y0.1 is OFF; when the direction is
negative, Y0.1 is ON.

For example: Y0.0 is CW (Positive direction), and Y0.1 is

2 CW (even points) + CCW (odd points
( P ) ( P ) CCW (negative direction).
) For example: Y0.0 is A, and YO0.1 is B. When A is ahead of
A-phase (even points) + B-phase (odd . . . . .
3 . B, it represents positive direction output; when B is ahead
points) . . I
of A, it represents negative direction output.
Others Automatically change to mode 1 (Default) -
6. iStartSpeed~iOffset are non-power outage persistence value. If the setting value is out of range, bError will be
reported.

7. bDone is the output axis of the specified PU module, and is the parameter setting completion flag. When the flag is

ON, it represents that parameter setting is successful. Users can perform the subsequent positioning output function

according to the flag status. The bDone flag clearance needs to be executed by users, and this instruction will set

this flag once when the setting is done.

8. bError is the output axis of the specified PU module, and is the parameter error flag. Because most of parameter

ranges are automatically filtered by PLC, if this error flag occurs, it means that there is no specified PU module, the

PU module number is incorrect, or the output axis number is incorrect.

9. This parameter setting instruction is pulse execution instruction. Even if the A contact method is used for the user

conditional contact, this instruction will set the parameters of the PU module at the time when it's started. Therefore,

when the axis parameters are changed, please re-start the instruction and reset the parameters.

10. Because the parameter setting is ordered through the module communication, please check the bDone or bError

flags of the setting results each time the parameters are modified, and then perform the related output action.

) Programming Example

The following example shows hoe to execute the DFB_DPUCONF function block to set the parameter setting of the PU output

module.
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1.  Delta_LocalBus_Master configures an ASO2PU_A.

Devices v 3 x
=) Delta_tocaius -
= [ Device (AX-308EATMALT)
o8 Hardware Configuration
*+- A, Network Configuration
=@l rLC Logic
=1 Application
m Library Manager
fif] Motion_PRG (PRG)
[ pLc_PRG (PRG)
= (8 Task Configuration
=2 EtherCAT Task
] Motion_PRG
=g MairTask
] PLC_PRG
= Buitin_I0 (Builtin_10)
[ o0 (b10)
= m Delta_LocalBus_Master (Delta LocalBus Master)
] EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
& SoftMotion General Axis Poal

2. Use the DFB_DPUCONF function block to set the first axis parameter of the 02PU module on the right.
DFS_DPUCONFE_0

DFE DFUCONF
EN B ENO|——
—bEnable bkDone —
0 —byLocallD bBusay —
1 —iAxis bError —
3 —iMode ErrorCode [~

0 —|iStartSpeed
1000 —ikccTime
1000 —iDecTime
200000 —diMaxSpeed
0 —iZ_no
0 —i0ffset

° Library

. DL_ASModuleAPI_AX3.library
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6.6 DFB_PUSTAT

. Supported Products

= AX-308E, AX-364E, AX-300, AX-324N

DFB_PUSTAT: PU module output status read-back

FB/FC Instruction Graphic Expression ST Language
DFB_PUSTAT(
bEnable:=,
byLocallD:=,
DFB_PUSTAT iAxis:=,
—bEnable bBusyp— —
%bSLucaIlD dlCurrentPu; —— bzeroset'_ ’
FB DFB_PUSTAT —jiAxis bMovingp— bBusy=> ,
- —bZeroSet bPausef— . .
bEror— diCurrentPosi=> ,
ErrorCodep— bMOVing=> ,
bPause=>,
bError=>,
ErrorCode=> );
. Input
. Setting Value
Name Function Data Type (Default value)
bEnable Execute the function block BOOL True/False(False)
byLocallD Expansion module ID BYTE 0~ 31(0)
iAxis Output axis number INT 1~4(1)
The current output location is
bZeroSet cleared to 0. BOOL True/False(False)
. Output
Name Function Data Type Output Range(Default value)
Indicates that the
bBusy function block is being BOOL True/False(False)
executed.
diCurrentPosi Current output position DINT 0~ 2,147,483,648(0)
bMoving Output executing flag BOOL True/False(False)
bPause Output pause flag BOOL True/False(False)
bError FB instruction error flag. BOOL True/False(False)
ErrorCode Error code DFB_AS_MODULE DFB_AS_MODULE_
_API_ERROR API_ERROR(DFB_NO_ERROR)
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®  Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bBusy e When bEnable shifts to True. e When bEnable shifts to False.
diCurrentPosi e Continuously updating when bEnable shifts to True. | ¢ When bEnable shifts to False.
bMoving e If the module is outputting pulse after bEnable shifts e When bEnable shifts to False.
to True.
bPause o If t.he module is not outputting pulse after bEnable e When bEnable shifts to False.
shifts to True.
bError ; : PR
° When FB |n.str.uct|on execution is incorrect or the e When bEnable shifts to False.
ErrorCode input value is incorrect.
. Timing Diagram
bEnable
bBusy
bError
. Function

1.

It is suggested that this instruction be placed under Main Task.

This function is supported only when AX-3 series firmware version is V1.0.1 and later.

byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the number of the
second module on the right of CPU is 1, and so on. Regardless of any type of modules, all modules must be
counted. The maximum number of modules is 32. This PU dedicated instruction is only for the PU module on the
right of CPU and is not for the PU module on the right of the remote module. If the specified module is not the PU
module, the bError flag will be set to ON.

iAxis is the axis number of the specified output PU module. The input values 1~4 respectively represent the
specified PU module axis 1 ~ axis 4 output. If the PU module does not have this axis number, the bError flag will be
set to ON.

diCurrentPosi is the current position of the output axis of the specified PU module. This values is outage persistent,
and is stored in the PU module. If users want to clear this value, clear the bZeroSet flag to 0 (OFF - ON) when the

instruction is started.

bMoving is the output executing flag (Read-only) of the output axis of the PU module. When this flag is ON, it
means that the output is in progress; when the flag is OFF, it means that the output axis is not being used and can
accept the next output instruction.

bPause is the output pause flag (Read-only) of the output axis of the PU module. When this flag is ON, it means
that the output is paused, the current speed is 0, and the current position has not yet reached the target position of
the specified output. If users resume the output, this flag will be automatically cleared. Note: When the bPause flag
is ON, the bMoving flag becomes OFF.
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8.  BError is the specified PU module and is the read error flag (Read-only). When the error occurs, please refer to

ErrorCode description.
° Programming Example

This example shows how to execute the DFB_PUSTAT function block to set the current output position of the first axis of the PU
output module.

1.  Delta_LocalBus_Master configures an ASO2PU_A.

Devices v 3 x
=) Delta_tocaius -
= [ Device (AX-308EATMALT)
o8 Hardware Configuration
*+- A, Network Configuration
=@l rLC Logic
=1 Application
m Library Manager
fif] Motion_PRG (PRG)
[ pLc_PRG (PRG)
= (8 Task Configuration
=2 EtherCAT Task
] Motion_PRG
=g MairTask
] PLC_PRG
= Buitin_I0 (Builtin_10)
[ o0 (b10)
= m Delta_LocalBus_Master (Delta LocalBus Master)
] EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
& SoftMotion General Axis Poal

2. Use the DFB_PUSTAT function block to set the current output position of the first axis of the 02PU module.

DFE_FUSTAT 0

DFE PUSTAT

—EN B ENO——
—EEnable bBusy —
0 —byLocallD diCurrentPosi —
1 —iAxis bMoving —
—bZeroSet bPause —
bError —
ErrorCode —

° Library

. DL_ASModuleAPI_AX3.library
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6.7 DFB_DPUPLS

Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_DPUPLS: PU module pulse output (No acceleration/deceleration)

FB/FC Instruction Graphic Expression ST Language
DFB_DPUPLS(
bEnable:=,
byLocallD:=,
DFB_DPUPLS iAxis:=,
—bEnable bDonef—
—{byLocalD bBusyf— diTarPulse:= ,
FB DFB_DPUPLS :i?ii(l'i:rPulse Erro?ggdoer: diTarSpeed:: ’
—{diTarspeed bDone=> ,
bBusy=>,
bError=>,
ErrorCode=> );
. Input
. Setting Value
Name Function Data Type (Default value)
bEnable Execute the function block BOOL True/False(False)
byLocallD Expansion module ID BYTE 0~ 31(0)
iAxis Output axis number INT 1~4(1)
diTarPulse Target output number DINT -2,147,483,648~ 2,147,483,648(0)
: Target output frequency AS02PU: -200K~200K(0)
difarSpeed (Unit: Hz) DINT AS04PU: -100K~100K(0)
. Output
Name Function Data Type Output Range(Default value)
Pulse output completion
bDone flag BOOL True/False(False)
Indicates that the
bBusy function block is being BOOL True/False(False)
executed.
bError FB instruction error flag. BOOL True/False(False)
ErrorCode Error code DFB_AS_MODULE DFB_AS_MODULE_API
_API_ERROR _ERROR(DFB_NO_ERROR)
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= Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone e \When the pulse output is done. e When bEnable shifts to False.
bBusy e When bEnable shifts to True. e When bEnable shifts to False.
bError e When FB instruction execution is incorrect or the e When bEnable shifts to False
ErrorCode input value is incorrect. ’
. Timing Diagram
bEnable
bDone
bBusy
bError
J Function
1. Itis suggested that this instruction be placed under Main Task.

This function is supported only when AX-3 series firmware version is V1.0.1 and later.

3. byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the number of the
second module on the right of CPU is 1, and so on. Regardless of any type of modules, all modules must be
counted. The maximum number of modules is 32. This PU dedicated instruction is only for the PU module on the
right of CPU and is not for the PU module on the right of the remote module. If the specified module is not the PU
module, the bError flag will be set to ON.

4. iAxis is the axis number of the specified output PU module. The input values 1~4 respectively represent the
specified PU module axis 1 ~ axis 4 output. If the PU module does not have this axis number, the bError flag will be
set to ON.

5. diTarPulse is the pulse number of the specified output. The pulse number that can be input is the signed numbers
32-bit positive value. When the vale is 0, it means keeping outputting and the output numbers are not limited until
the instruction is deactivated and the output stops; when the value is less than 0, PLC will automatically use the 2's
complement method to convert to the number output of a positive integer number.

6. diTarSpeed is the target speed (Unit: Hz) of the specified output and the number that can be input is the signed
numbers 32-bit value. Users can modify the target frequency any time after the instruction starts output, and the PU
module will switch to the latest target frequency after outputting a complete pulse. Note: Before changing the target
frequency, please consider if the change speed and the PLC scan time are appropriate. The corresponding
diTarSpeed setting range of the module is as follows:

PU Module Name diTarSpeed Setting Range
AS02PU -200,000(-200K) ~ 200,000(200K)
AS04PU -100,000(-100K) ~ 100,000(100K)

7.  When the target speed of diTarSpeed is positive (>0), it means that the output point of “positive direction” is OFF;
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when the target speed of diTarSpeed is negative (<0), it means that the output point of “negative direction” is ON;
when the target speed of diTarSpeed is 0, it means that after outputting a complete executing pulse, it enters the
pause output status.

8.  This output instruction does not provide the acceleration/deceleration function. For acceleration/deceleration
function requirement, please use the DPUDRI instruction.

9. This output instruction can be used for changing speed. When the instruction is executing output, users can change
the target frequency value of diTarSpeed to achieve the purpose of changing the output speed.

10. When the output has reached the specified diTarPulse pulse number, the bDone completion flag will be set to ON.
The bDone flag clearance needs to be executed by users, and this instruction will set this flag once when the
setting is done

11. If any error situation occurs during output startup, the bError error flag will be set to ON. Users can refer to
ErrorCode for troubleshooting.

Library

DL_ASModuleAPI_AX3.library
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6.8 DFB_DPUDRI

o Supported Products

- AX-308E, AX-364E, AX-300, AX-324N

DFB_DPUDRI: PU module relative positioning output (With acceleration/deceleration)

FB/FC Instruction Graphic Expression ST Language

DFB_DPUDRI(
bEnable:=,
byLocallD:=,

DFB_DPUDRI iAxis:= s
e e diRTarPosi:=,
ﬁ'ls'arPosi Erro?ggdoer diTarSpeed:= ,
diTarSpeed bDone=> ,
bBusy=>,
bError=>,
ErrorCode=>);

FB | DFB_DPUDRI

. Input
. Setting Val

Name Function Data Type (D:fa":lﬂ vgl::)
bEnable Execute the function block BOOL True/False(False)
byLocallD Expansion module ID BYTE 0~ 31(0)

iAxis Output axis number INT 1~4(1)
diRTarPosi Number of relative DINT -2,147,483,648~ 2,147,483,648(0)
positioning outputs
; Target output frequency AS02PU: -200K~200K(0)
diTarSpeed (Unit: Hz) DINT AS04PU: -100K~100K(0)
o Output
Name Function Data Type Output Range(Default value)
Pulse output
bDone completion flag BOOL True/False(False)
Indicates that the
bBusy function block is being BOOL True/False(False)
executed.
FB instruction error
bError flag BOOL True/False(False)
ErrorCod Error code DFB_AS_MODULE_ DFB_AS_MODULE_API_
ori.ode ore API_ERROR ERROR(DFB_NO_ERROR)
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. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone e When the pulse output is done. e When bEnable shifts to False.
bBusy e When bEnable shifts to True. e When bEnable shifts to False.
bError ; ; R s
. Wht_an FB mstru_ctl_on execution is incorrect or e When bEnable shifts to False.
ErrorCode the input value is incorrect.

. Timing Diagram

bEnable

bDone

bBusy

bError

. Function

1. It is suggested that this instruction be placed under Main Task.

2. This function is supported only when AX-3 series firmware version is V1.0.1 and later.

3. byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the number of the
second module on the right of CPU is 1, and so on. Regardless of any type of modules, all modules must be
counted. The maximum number of modules is 32. This PU dedicated instruction is only for the PU module on the
right of CPU and is not for the PU module on the right of the remote module. If the specified module is not the PU
module, the bError flag will be set to ON.

4. iAxis is the axis number of the specified output PU module. The input values 1~4 respectively represent the

specified PU module axis 1 ~ axis 4 output. If the PU module does not have this axis number, the bError flag will be
set to ON.

diRTarPosi is the position of the specified output relative positioning, and the pulse number that can be input is the
signed numbers 32-bit value. When the value is greater than 0, the output is toward the positive direction (direction
output point OFF); when the value is less than 0, the output is toward the negative direction (direction output point
ON); when the value equals 0, this instruction will instantly set the bDone output completion flag to ON.

diTarSpeed is the target speed (Unit: Hz) of the specified output and the frequency value that can be input is the
signed numbers 32-bit value. When the value is less than 0, the instruction will use the 2’s complement method to
convert to a positive integer number; when the values equals to 0, the instruction will inform the module to enter the
pause mode. The actual output will decelerate according to deceleration slope until the output speed reaches 0, and
users set the pause flag (refer to the PUSTAT instruction). The corresponding diTarSpeed setting range of the
module is as follows:
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PU Module Name diTarSpeed Setting Range
AS02PU -200,000(-200K) ~ 200,000(200K)
AS04PU -100,000(-100K) ~ 100,000(100K)

10.

©)
@
@

After starting the output, the target frequency can be changed anytime; however, when the frequency is actually
changed, PLC will automatically change the frequency according to the acceleration/deceleration rate slope set by
the DPUCONF instruction.

When the output has reached the specified diRTarPosi relative positioning position, the bDone completion flag will be
set to ON. The bDone flag clearance needs to be executed by users, and this instruction will set this flag once when
the setting is done.

During the output startup process, if any error situation occurs, the bError flag will be set to ON. Users can refer to
ErrorCode to perform troubleshooting.

Acceleration/Deceleration curve of the PU module positioning output instruction is as follows:

Freq.
y N
/'®
/"“"':\ )
e : : Z_"‘:”
® .. o
‘-~->/ I I \ 0 |
| : . Time
:< ,,,,,,,,,, >i i<_ __________ >: Pulse No.
! 71 1 1 /11 :
@ ®

The setting value of the maximum output frequency. Please refer to the DPUCONF instruction setting for this
parameter.

The target frequency specified by the PU module output instruction. The target frequency cannot output the frequency
that exceeds the maximum output frequency. The output will be limited to the maximum output frequency.

Start/End output frequency setting value. Refer to the DPUCONF instruction setting for this parameter.
Acceleration time setting value. Refer to the DPUCONF instruction setting for this parameter.

Deceleration time setting value. Refer to the DPUCONF instruction setting for this parameter.

The acceleration/deceleration of the PU module is a fixed slope, so the actual acceleration/deceleration time will change

according to the target frequency of the specified output. The acceleration/deceleration slope conversion formulas are (1)

(maximum output frequency - startup frequency) / acceleration time, and (2) (maximum output frequency - end frequency)

|/ deceleration time.

Library

DL_ASModuleAPI_AX3.library
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6.9 DFB_DPUDRA

o Supported Products

- AX-308E, AX-364E, AX-300, AX-324N

DFB_DPUDRA: PU module absolute positioning output (With acceleration/deceleration)

FB/FC Instruction

Graphic Expression

ST Language

FB | DFB_DPUDRA

DFB_DPUDRI(
bEnable:=,
byLocallD:=,

bEnable
byLocalD
iAxis
diATarPosi
diTarSpeed

DFB_DPUDRA

iAxis:= ,
diATarPosi:= ,
diTarSpeed:=,

bDone|
bBusy!|
bError
ErrorCode|

bDone=> ,

bBusy=>,

bError=>,
ErrorCode=> );

. Input
. Setting Value
Name Function Data Type (Default value)
bEnable Execute the function block BOOL True/False(False)
byLocallD Expansion module ID BYTE 0~ 31(0)
iAxis Output axis number INT 1~4(1)
diATarPosi Number of relative DINT -2,147,483,648~ 2,147,483,648(0)
positioning outputs
- Target output frequency AS02PU: -200K~200K(0)
difarSpeed (Unit: Hz) DINT AS04PU: -100K~100K(0)
. Output
Name Function Data Type Output Range(Default value)
Pulse output completion
bDone flag BOOL True/False(False)
Indicates that the
bBusy function block is being BOOL True/False(False)
executed.
bError FB instruction error flag. BOOL True/False(False)
ErrorCode Error code DFB_AS_MODULE_ DFB_AS_MODULE_API_
API_ERROR ERROR(DFB_NO_ERROR)

. Outputs Updating Timing
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Name Timing for shifting to True Timing for shifting to False
bDone e When pulse output is done. e When bEnable shifts to False.
bBusy e When bEnable shifts to True. e When bEnable shifts to False.
bError e When FB instruction execution is incorrect or the e When bEnable shifts to False
ErrorCode input value is incorrect. ’

. Timing Diagram

bEnable

bDone

bBusy

bError

. Function

1. It is suggested that this instruction be placed under Main Task.

2. This function is supported only when AX-3 series firmware version is V1.0.1 and later.

3. diATarPosi is the position of the absolute positioning of the specified output. Its pulse number that can be input is

the signed numbers 32-bit value. The PU module will automatically compare the current position in the record. After

comparison, if the value is greater than 0, it means that the output is toward the positive direction; if the value is less than

0, it means that the output is toward the negative direction; if the value is 0, this instruction will instantly set the bDone

output completion to ON.

4. Refer to the DPUDRI instruction for the description of other parameters.

° Library

. DL_ASModuleAPI_AX3.library
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6.10 DFB_DPUZRN

. Supported Products

= AX-308E, AX-364E, AX-300, AX-324N

DFB_DPUZRN: PU module homing

FB/FC Instruction Graphic Expression ST Language
DFB_DPUZRN(
bEnable:=,
byLocallD:=,
DFB_DPUZRN i iAXiS:: ’
Tlovioni . iMode:=,
FB DFB_DPUZRN Tl oL el diTarSpeed:=,
—{diTarSpeed iJogSpeed:z ,
—iJogSpeed
bDone=>,
bBusy=>,
bError=>,
ErrorCode=> );
. Input
. Setting Value
Name Function Data Type (Default value)
bEnable Execute the function block BOOL True/False(False)
byLocallD Expansion module ID BYTE 0~ 31(0)
iAxis Output axis number INT 1~4(1)
iMode Homing mode selection INT 0~8, 255(0)
AS02PU:-200K~-100 I
diTarSpeed Homingfmaximum output DINT 100~200K(100)
requency AS04PU: -100K~-100
100~100K(100)
iJogSpeed Homing inching output INT 1~10000(1)
frequency
. Output
Name Function Data Type Output Range(Default value)
bDone | Completion flag BOOL True/False(False)
Indicates that the
bBusy function block is BOOL True/False(False)
being executed.
bError FB instruction BOOL True/False(False)
error flag.
ErrorCode | Error code DFB_AS_MODULE_API_ERROR | DFB_AS_MODULE_API_ERROR(DFB_NO_ERROR)
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. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone e \When the pulse output is done. e When bEnable shifts to False.
bBusy e When bEnable shifts to True. e When bEnable shifts to False.
bError ; ; PR
° When FB |n.stfuct|on execution is incorrect or the e When bEnable shifts to False.
ErrorCode input value is incorrect.

Timing Diagram

bEnable

bDone

bBusy

bError

Function

1. It is suggested that this instruction be placed under Main Task.

2. This function is supported only when AX-3 series firmware version is V1.0.1 and later.

3. byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the number of the
second module on the right of CPU is 1, and so on. Regardless of any type of modules, all modules must be counted. The
maximum number of modules is 32. This PU dedicated instruction is only for the PU module on the right of CPU and is
not for the PU module on the right of the remote module. If the specified module is not the PU module, the bError flag will
be set to ON.

4. iAxis is the axis number of the specified output PU module. The input values 1~4 respectively represent the
specified PU module axis 1 ~ axis 4 output. If the PU module does not have this axis number, the bError flag will be set to
ON.

5. iMode is the mode selection for homing. The mode description is as shown below:

Mode Select Matching Input Point
Function (Parameter Setting of PU Remark
Parameter
Module)
0 Directly clear the current position to 0. None
1 Stpps when the negative direction leaves the DOG
origin.
2 Stpps when the positive direction leaves the DOG
origin.
Look for z-phase times after mode 1 is done. | poG and Z-phase input Set Z-phase times with
4 Look for z-phase times after mode 2 is done. | DOG and Z-phase input DPUCONF
5 Output the offset position after mode 1 is DOG Set output offset position
done. with DPUCONF
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Mode Select Matching Input Point
Parameter Function (Parameter Setting of PU Remark
Module)
6 (?utput the offset position after mode 2 is DOG
one.
After mode 1 is done, look for z-phase first, . . .
7 then output the offset position DOG and Z-phase input Set z-phase times apq
After mode 2 is done, look for z-phase first output the offset position
8 then output the offsef position , DOG and Z-phase input with DPUCONF
255 Modify the current output position of the axis | None Used with the TarSpeed
parameter
Others Reserved

Note: If the mode selects the required input points that are not matched with the Parameter setting of the PU module, the
homing function may fail.

Note: For the above iMode 1~4, the PU module firmware version V1.02.00, when the action is complete, the current output
position of the axis will not be cleared to 0, and it can be cleared with the PUSTAT instruction. For the PU module
firmware version V1.02.10 and later, when the action is complete, the current output position will be cleared to 0.

Note: For the above iMode 5~8, the PU module firmware version V1.02.00, when the action is complete, the current output
position is now the output result, and the current position must be modified to the specified position with the mode 255.
For the PU module firmware version V1.02.10 (included) and later, when the action is complete, the axis current output
position will be cleared to 0.

6. When diTarSpeed is selected to be mode is 1~8, it is the highest output speed for specifying to return to the origin,
and this value is the signed numbers 32-bit value. Positive/Negative represents the default startup direction to fine the
origin. For example, positive means that the instruction starts to look for the origin from the positive direction; the
corresponding diTarSpeed setting range of the module is as follows: (If the mode parameter is specified as 255, the
diTarSpeed will become the value of updating the PU module current position.)

PU Module . . 8
When Mode is 1~8, diTarSpeed Setting Range
Name
AS02PU -200,000 ~ -100(Hz) and 100 ~ 200,000(Hz)
AS04PU -100,000 ~ -100(Hz) and 100 ~ 100,000(Hz)
7. iJogSpeed is the inching output speed when it touches the origin. This value is the signed number 16-bit value, and

the setting value is 1~10,000 Hz.

8. When the output has reached the specified origin position, the bDone completion flag will be se5t to ON. This
bDone flag clearance needs to be executed by users, and this instruction will set this flag once when the output is done.
9.  During the output startup process, if any error situation occurs, the bError flag will be set to ON. Users
can refer to ErrorCode to perform troubleshooting.

Library

. DL_ASModuleAPI_AX3.library
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6.11 DFB_DPUJOG

o Supported Products

- AX-308E, AX-364E, AX-300, AX-324N

DFB_DPUJOG: PU module inching output

FB/FC Instruction

Graphic Expression

ST Language

DFB_DPUJOG(

API_ERROR

bEnable:=,
- — : byLocallD:=,
—{bEnable Busyp— H e =
FB | DFB_DPUJOG —priocin . berorf- g 'A;'S' e
—diJogSpeed | Og pee .y
bBusy=>,
bError=>,
ErrorCode=> );
. Input
Name Function Data Type (gztftai:ﬂ \‘:::::)
bEnable Execute the function block BOOL True/False(False)
byLocallD Expansion module ID BYTE 0~ 31(0)
iAxis Output axis number INT 1~4(1)
. . AS02PU: -200K~200K(0)
diJogSpeed Inching output frequency DINT AS04PU: -100K~100K(0)
o Output
Name Function Data Type Output Range(Default value)
Indicates that the
bBusy function block is being BOOL True/False(False)
executed.
bError FB mstrleJ;:gt;on error BOOL True/False(False)
ErrorCode Error code DFB_AS_MODULE_ DFB_AS_MODULE_API_

ERROR(DFB_NO_ERROR)
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= Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bBusy e When bEnable shifts to True. e When bEnable shifts to False.
bError ; . L
. th_an FB mstru_ctl_on execution is incorrect or e When bEnable shifts to False.
ErrorCode the input value is incorrect.

. Timing Diagram

bEnable

bBusy

bError

. Function

1. Itis suggested that this instruction be placed under Main Task.

2. This function is supported only when AX-3 series firmware version is V1.0.1 and later.

byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the
number of the second module on the right of CPU is 1, and so on. Regardless of any type of modules,
all modules must be counted. The maximum number of modules is 32. This PU dedicated instruction is
only for the PU module on the right of CPU and is not for the PU module on the right of the remote
module. If the specified module is not the PU module, the bError flag will be set to ON.

4. iAxis is the axis number of the specified output PU module. The input values 1~4 respectively represent
the specified PU module axis 1 ~ axis 4 output. If the PU module does not have this axis number, the
bError flag will be set to ON.

5. diJogSpeed is the output speed of the specified inching, and this value is the signed number 32-bit
value. When the value is greater than 0, it means that the output is toward the positive direction
(Direction output point is OFF); when the value is less than 0, it means that the output is toward the
negative direction (Direction output point is ON); when the value is 0, it means that the output stops. The
corresponding diJogSpeed setting range of the module is as follows:

PU Module Name

JogSpeed Setting Range

AS02PU

~200,000(-200K) ~ 200,000(200K)

AS04PU

-100,000(-100K) ~ 100,000(100K)

6. If any error situation occurs during output startup, the bError error flag will be set to ON. Users can refer
to ErrorCode for troubleshooting.
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7.  The output timing diagram of the DPUJOG instruction is as follows: (In the timing diagram, Jog_in is the

instruction startup switch, and Busy flag is the flag of bBusy being executing.)

4

Busy flag

Jog_in 4
||

-eee )

1

1 1

: L i -

1 ' H 1 H
JogSpeed > 0 ' lIncrease  |Decrease

| | e

. :

1

8. When the DPUJOG instruction is deactivated, it can perform other output control after the bBusy flag is

already OFF.

° Library

Increase

] DL_ASModuleAPI_AX3.library

Decrease

G- i

»>Time

JogSpeed <0
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6.12 DFB_DPUCNT

. Supported Products

= AX-308E, AX-364E, AX-300, AX-324N

DFB_DPUCNT: PU module high-speed counter function

FB/FC Instruction Graphic Expression ST Language

DFB_DPUCNT(
bEnable:=,
byLocallD:=,
ilnputMode:=,
iPeriod:=,
bZeroSet:=,
bBusy=>,
dilnputPulse=>,
dilnputSpeed=>,
bError=>,
ErrorCode=> );

DFB_DPUCNT
bEnable bBusy
byLocalD dilnputPulse]
ilnputMode dilnputSpeed
iPeriod bError]
bZeroSet ErrorCode|

FB DFB_DPUCNT

| 1111

T

. Input

Setting Value

Name Function Data Type (Default value)

bEnable Execute the function block BOOL True/False(False)

byLocallD Expansion module ID BYTE 0~ 31(0)

Encoder input mode and
ilnputMode counting frequency INT 1~7(4)
multiplication setting

iPeriod Speed fetch cycle time INT 10~1000(1000)
bZeroSet Counter is cleared to 0. BOOL True/False(False)
. Output
Name Function Data Type Output Range(Default value)
Indicates that the
bBusy function block is being BOOL True/False(False)
executed.
dilnputPulse The entered number DINT 0~ 2,147,483,648(0)
isplay
dilnputSpeed Counting number of DINT 0~ 2,147,483,648(0)
every cycle time
bError FB instruction error flag. BOOL True/False(False)
ErrorCode Error code DFB_AS_MODULE_ DFB_AS_MODULE_API_
API_ERROR ERROR(DFB_NO_ERROR)
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. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bBusy e When bEnable shifts to True. e When bEnable shifts to False.
dilnputPulse e Continuously updating after bEnable shifts to True. e When bEnable shifts to False.
dilnputSpeed e Continuously updating after bEnable shifts to True. e When bEnable shifts to False.
bError ; ; PRRER
° When FB |n.stfuct|on execution is incorrect or the e When bEnable shifts to False.
ErrorCode input value is incorrect.
. Timing Diagram
bEnable
bBusy
bError
. Function
1. It is suggested that this instruction be placed under Main Task.
2. This function is supported only when AX-3 series firmware version is V1.0.1 and later.
3.  This instruction is supported only by the AS02PU module.
4.  bylLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the number of the

second module on the right of CPU is 1, and so on. Regardless of any type of modules, all modules must be
counted. The maximum number of modules is 32. This PU dedicated instruction is only for the PU module on the
right of CPU and is not for the PU module on the right of the remote module. If the specified module is not the PU
module, the bError flag will be set to ON.

5. ilnputMode is the encoder source input mode and counting frequency multiplication setting, and its setting
parameters are as follows:
Note: When A-phase is ahead of B-phase, it represents the positive counting. When B-phase is ahead of A-phase, it
represents the negative counting.

ilnputMode Setting Description

Value Input Mode (Set the following reserved setting, and the module will execute in default values.)
16#0000 Reserved
16#0001 1 time frequency multiplication A/B phase input
16#0002 2 times frequency multiplication A/B phase input
16#0003 Reserved
16#0004 4 times frequency multiplication A/B phase input (default value)

Pulse + direction input (A+/A- is pulse input; B+/B- is direction input.)

When B-phase is Off, it represents positive counting, and when it is On, it represents negative
counting.

A-phase uses rising edge-triggered counting.

Pulse + direction input (A+/A- is pulse input; B+/B- is direction input.)

When B-phase is On, it represents positive counting, and when it is Off, it represents negative
counting.

A-phase uses rising edge-triggered counting.

Single-phase pulse input (A+/A- is pulse input.)

A-phase uses rising edge-triggered counting.

16#0005

16#0006

16#0007
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ilnputMode Setting Description
Value Input Mode (Set the following reserved setting, and the module will execute in default values.)
Other value Automatically transferred to (default value).
6. iPeriod is the cycle time setting value of speed fetching, and the settable range is 10ms ~ 1000ms. If the value is

out of range, it will be set to the minimum/maximum value.

7. dilnputPulse displays the entered pulse counting numbers (signed number 32-bit values), which are outage
persistence value. If there is a need to clear it to 0, during the instruction startup, use the bZeroS setting flag (OFF >
ON) to perform the clearance.

8. dilnputSpeed displays values that each iPeriod time counts (signed number 32-bit values). If users need to convert
the values in Hz, please use calculation formulas.

9.  When the instruction is activated/ deactivated, it means that CPU needs to inform the high-speed counter of the
module to activate/deactivate. This instruction cannot be used with API1409 DPUMPG at the same time, otherwise
the instructions may activate or deactivate the module counting with each other.

° Library

. DL_ASModuleAPI_AX3.library
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6.13 DFB_DMPID

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_DMPID: RTD/TC module PID operation

FB/FC Instruction

Graphic Expression

ST Language

FB DFB_DMPID

DFB_DMPID(
bEnable:=,
byRemotelD:=,
byLocallD:=,
usiChannelNo:=,
bUpdate:=,
bPID_Run:=,
iSV:=,
byPID_MODE:=,

bEnable
byRemotelD
bylLocalD
usiChannelNo
bUpdate
bPID_Run

SV
byPID_MODE
bPID_M_A
bMOUT_AUTO
uiAUTO_DBW
rkc_Kp

rTi_Ki

rTd_Kd

Tt

bPID_EQ
bPID_DE
hPID_DIR
iERR_DBW
iALPHA

iBETA
uiMOUT
iBIAS
UIiCYCLE

DFB_DMPID

ErrorCode|

bBusy
MV
rPY
r_MV
bErrar

bPID_M_A:=,
bMOUT_AUTO:=,
UiAUTO_DBW:=,
rKc_Kp:=,
rTi_Ki:=,
rTd_Kd:=,
rTf.=,
bPID_EQ:=,
bPID_DE:=,
bPID_DIR:=,
iERR_DBW:=,
iALPHA:=,
iBETA:=,

uiMOUT:=,
iBIAS:=,
uiCYCLE:=,
bBusy=>,
rMV=> |
rPvV=>,
rl_Mv=>,
bError=>,
ErrorCode=> ),

. Input

Name

Function

Data Type

Setting Value
(Default value)

bEnable

Execute the function block

BOOL

True/False(False)

byRemotelD™

CPU or remote module
number

BYTE

0: CPU
1~15: remote module(0)

byLocallD

Expansion module ID

BYTE

0 ~31(0)
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. Setting Value
Name Function Data Type (Default value)
usiChannelNo Specified channel number USINT (0)
bPID_Run Activate PID operation BOOL True/False(False)
iSV Target value INT -32768~32767(0)
TRUE: Manual, MV value will output according
to the MOUT value. When PID_MODE is 1, this
bPID_M_A PID Auto/Manual mode BOOL setting is invalid.
FALSE: Auto, MV value will output according to
the PID formula. (False)
TRUE: Auto, MOUT value changes with the MV
Manual value (MOUT) value.
bMOUT_AUTO automatic update mode BOOL FALSE: Normal, MOUT value does not change
with the MV value.
When it applies to Auto
UIAUTO_DBW*? tuning, the SV + dead band USINT 0~32000(0)
range does not operate.
bPID_EQ PID calculation formula BOOL True/False(False)
selection
bPID_DE PID differential error BOOL True/False(False)
calculation selection
PID positive negative FALSE: heating operation (E=SV-PV)
bPID_DIR direction BOOL TRUE: cooling operation (E=PV-SV)
. Deviation amount (E) _
iERR_DBW ineffective range INT -32768~32767(0)
iBIAS Feedforward control output INT -32768~32767(0)

value

*Note:

1. Support only mode0 currently.

2. If the PID parameter write value exceeds the parameter upper limit, only the upper limit value will be written; if the PID
parameter write value is lower than the parameter lower limit, only the lower limit value will be written.

. Input Output Parameters
. Setting/Output value range
Name Function Data Type (Default Value)
True/False(False)
After Enable is activated, if users want to change
parameters, please set parameters to new
bUpdate Update PID parameter flag BOOL values, then set the bUpdate flag to TRUE.
When the instruction change is done, the
instruction will clear the bUpdate flag to FALSE.
byPIDMode PID contol mode BYTE ~ 0:auto control function
1: auto adjust parameter function
scale coefficient (Kc or Kp,
determin which coefficient to use Positive single-precision floating-point number
rke_Kp accordingt o the bPID_EQ REAL range
parameter)
Integral coefficient (Ti or Ki, . . _ . L
(Ti_Ki determin which coefficient to use REAL Positive single-precision floating-point number

accordingt o the bPID_EQ

range
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Name Function Data Type settm%/)(:;';ﬂnt\‘,’aaltlee) range
parameter) (Unit: Ti = sec; Ki = 1/sec)
Differential coefficient (Td or Kd, W - L
4 Kd determin which coefficient fo use REAL Positive single premf;(:]ré goatlng point number
- accordingt o the bPID_EQ Unit:
parameter) (Unit: sec)
. . L Positive single-precision floating-point number
fTF Differential act(l%g time constant REAL range
(Unit: sec)
. Initial integral compensation 0~100(0)
IALPHA parameter (heating) INT (Unit: 1%)
. Initial integral compensation 0~100(0)
IBETA parameter (cooling) INT (Unit: 1%)
uiMOUT " MV manual value UINT 0~1000(0)

*Note: If the PID parameter write value exceeds the parameter upper limit, only the upper limit value will be written to the module;
if the PID parameter write value is lower than the parameter lower limit, only the lower limit value will be written to the module.

. Output
Name Function Data Type Output Range(Default value)
bBusy Instruc.tlon BOOL True/False(False)
execution flag
0.0~100.0(0)
IrMV MV output value LREAL
(Unit: 1%)
IrPV Current value LREAL Positive/Negative number or 0(0)

Accumulated

Irl_MV . LREAL Positive/Negative number or 0(0)
integral value

FB instruction

bError BOOL True/False(False)
error flag
ErrorCode | Error code DFB_AS_MODULE_API_ERROR | DFB_AS_MODULE_API_ERROR(DFB_NO_ERROR)
. Outputs Updating Timing
Name Timing for shifting to True Timing for shifting to False
bBusy e \When bEnable shifts to True. e When bEnable shifts to False.
IrMV ° i(gqrnrtLi]r;uously updating the record value when bBusy e Clear to 0 when bEnable shifts to True.
IrPV ¢ i(gqrnrtLi]r;uously updating the record value when bBusy e Clear to 0 when bEnable shifts to True.
e Continuously updating the record value when bBusy | e Continuously updating the record
Irl_MV . Sl
- is True value when bValid is True
bError ; ; iR ia i
° When FB |n.stfuct|on execution is incorrect or the e When bEnable shifts to False.
ErrorCode input value is incorrect.
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—_

Timing Diagram

bEnable
bBusy
bError

Function

1. It is suggested that this instruction be placed under Main Task.

2. This function is supported only when AX-3 series firmware version is V1.0.1 and later.

3.  The instruction is supported only by AS series temperature modules (supported version: AS04RTD-A V1.04 and
later/ASO6RTD-A V1.00 and later ; ASO4TC-A V1.04 and later /ASO8TC-A V1.00 and later)

4, byRemotelD specifies that the analog input module should connect to the right of CPU or the right of the remote
module group numbers. The CPU number is 0, the first remote module number is 1, and so on. The maximum group
number is 15.

5.  byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the number of the
second module on the right of CPU is 1, and so on. Regardless of any type of modules, all modules must be counted.
The maximum number of modules is 32.

6. usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of channel two is
2.

7.  When PID_RUN is TRUE > FALSE, the rMV output value will be cleared to 0. If users want the rMV output value to
be kept as the last rMV output value when PID is not working, make bEnable TRUE - FALSE to deactivate the
instruction.

8. Complete the parameter setting before executing the DMPID instruction. If this is the first time to write parameters, or
users want to change parameters during execution (including bPID_RUN ~ uiCYCLE), set the bUPDATE flag. When
the instruction completes the parameter change, the bUPDATE flag will be cleared.

9. If the auto adjust parameter function is used (byPID_MODE =1), it will automatically enter the autocontrol mode

when the adjustment is complete (byPID_MODE changes to 0 automatically), and the debugged rKc_Kbp, rTi_Ki,
rTd_Kd, rTf, iALPHA, and iBETA parameters will be filled back to the corresponding parameter variables of the
DMPID input. Users can also use the outage persistence variables to meet the requirement of saving PID control
parameters.

Programming Example

When bEnable=TRUE, the instruction is executed. When M2=TRUE, the DMPID instruction starts to operate. When
M2=FALSE, MV value is 0 and is sent to D30. When bEnable become OFF, the instruction is not executed, and the
parameter values in the original instruction does not change.

The MV output value range is 0.0~100.0. Users need to convert the required control quantity per requirement. This
application example converts to PWM output. Convert the MV output value to the pulse output width TimeSet2 with a
range of 0%~100%, and then multiply the PWM cycle to convert to the time TimeSet1.

Input the pulse output width and pulse output cycle to the TON function block, PWM control can be realized in the specified
pulse output device.
Duty cycle = pulse output width/pulse output cycle
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Pulse Output Width
—

Pulse Output Cycle

4 DFE_DMPID_1
5400 DFB_DMPID
EN - ENO——
—bEnable DBusy —
~[byRemoteID MV - D30
D¢ —{byLocalID BV D32
20000 —|usiChannelNo rI_MV |- D34
M1 —S/pUpdate bError -
M2 —{bPID_Run ErrorCode [ D36
Dz —15V

D4 —=byPID_MODE
3 —b?ID M A
M4 —|bNOUT_AUTO
D& —{u1AUTO_DBW
¥pke —Srke_Hp
TiHi —H{rTi_ i
TdHA —{rTd_Hd
TE —SrTf
s —b2ID_£0
M6 —|b2ID_DE
w7 —|beID DIR
520010 —|1ERR DBW
020012 —SiATPHA
020014 —<iBETA
D22 —H uiMoUT
D24 —|151S
[ e

o0
blempezasuzeControl Timezo1 on Timezol
o ol o
ik Ik {
Timesesy —{PT Y BT
Ton 1
e Tinezo
@ .
Timesecz — {77 ) BT
Timer02 = ToContig_Globals Mapping-OUT0
1
e {
<
30—
To_roE
sing_pERIoD 4 }»thuJ
030 Timeset2
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. PID Calculation Formula:
1. When the PID_MODE control mode is set to 0, it is the autocontrol mode. PID calculation formula is as follows:

® Independent Formula & Derivative of E (PID_EQ=False & PID_DE=False)

t
MV:KPE+Ki.[Edt+Kd*%+BIAS E=SV-PV or E=PV-SV
0

® Independent Formula & Derivative of PV (PID_EQ=False & PID_DE=True)
MV = K,,E+KijEdt—Kd *‘%V+BIAS E=SV-PV
0 Or
MV =K ,E +KijEdt +K, *‘%V+ BIAS E=PV-SV
0

® Dependent Formula & Derivative of E (PID_EQ=True & PID_DE=False)

t

MV =K, E+TijEdz+Td*‘2—E +BIAS E=SV-PV or E=PV-SV
. t
0

® Dependent Formula & Derivative of PV (PID_EQ=True & PID_DE=True)

t
MV =K, E+ledt—Td*d—E +BIAS E=SV-PV
T4 di

Or

B t
MV =K E+ijEdt+Td*d—E +BIAS E=PV-SV
L Do dt

. PID Block Diagram:

PID Block Diagram (Independent)

PID_DIR

——>E
1 |
SV +_E\® § DEAD BAND
PV REVERSE 0 : ‘ /
X(-1) = ‘
ERR_DBW
PID-P Ke_Kp
>0 PID_MAN
; BIAS ;
Y
Kc_Kp : MV_LIMIT
Ti_Ki MV
PID-I T
>0 |
| MV_MAX, MV_MIN
— 0 <=0 LN
Ti_Ki MOUT_AUTO
£ | —— MOUT
O ‘
Td_K |
PID-D dT d MouT | PID_MAN
>0 | 1 :
N % >
Td_Kd, Tf MOUT
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PID Block Diagram (Dependent)

PID_DIR
3 — >E
. 1
SV ~+) DEAD BAND PID-P
PV" REVERSE O
Ke K
CT P ERR_DBW Kc_Kp
>0
<=0
BIAS PIDTMAN
+ ¥t o
& MV_LIMIT
1
Ti_Ki MV
PID-I ;
>0 |
| MV_MAX, MV_MIN
<=0 *
— 0
Ti_Ki MOUT_AUTO
3 ——>MouT
0 |
PID-D Td_Kd MouT | PID_MAN
k >0 § 1 ‘
] | 0
<=0 ’7 1

MOUT

Td_Kd, Tf

. Deviation Ineffective Range

When the PV value enters the ERR_DBW range, at first the CPU still performs the PID calculation according to the E value until
PV crosses the SV value (Zero Cross Point), which means that Cross Status is established, and E = 0 will be substituted into
the PID calculation. Then, when the PV value exceeds the ERR_DBW range, the E value will be resumed for the PID
calculation. If PID_DE=True, it means that using the PV value to perform the differential calculation. After the Cross Status
conditions are established, the CPU will take Delta PV as 0 to perform the PID differential calculation. (Delta PV= Current PV-
previous PV).

For example, in the following PV trend diagram, CPU in A area will perform the normal PID calculation; however, CPU in B area
will take E or Delta PV as 0 to perform the PID calculation.
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PV Zero Cross Point
Trend Chart / \\
SV+ERR_DBW
v\\/\ \V )
SV-ERR_DBW
A B A B &

. o, B VALUE:
ALPHA and BETA are used to compensate initial integral when PID starts and the SV target values changes, the aim
of which is to reduce the overshoot phenomenon. As shown in the following figures, ALPHA parameter is used to slow
down the rising overshoot; BETA parameter is used to slow down the falling overshoot.

Temperature (°C) Temperature (°C)
42 30
41 29

23

22

=
L

beta=0 beta=60 SV
2 Time

alpha=0

alpha=30 sV

26

Time

. Notes and recommendations:

1. When users adjust three main parameters, Kc_Kp, Ti_Ki, and Td_Kd (PID_MODE=0), please adjust the Kc_Kp value at
first (based on past experience), and then set Ti_Ki and Td_Kd values to 0. When the adjustment is generally controllable,
then adjust the Ti_Ki value (small - large) and the Td_Kd value (large > small) in sequence. When Kc_Kp =1, it
represents 100%, that is, the gain of the deviation value is 1. A value less than 100% will attenuate the deviation value; a
value more than 100% will increase the deviation value.

2. The automatically adjusted parameters are not guaranteed to be suitable for each control environment; therefore, users can
certainly modify the adjusted parameters. It is recommended to modify only the Ti_Ki or Td_Kd value.

3. The CYCLE parameter is how much time for the PID function to calculate once and update the output value (MV).

4. Please note that when the number of channels which is open for measurement changes, the update time of the
measurement value will change (for example, when opening only one channel for measurement, the measurement value
will be updated every 200ms. When opening the other three channels for measurement, the measurement value will be
updated every 800ms). The Kc_Kp, Ti_Ki, Td_Kd, etc. parameters may not be applicable.

° Library
. DL_ASModuleAPI_AX3.library
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6.14 DFB_DHCCNT

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_DHCCNT: This instruction is for ASO2HC-A instruction only. Its functions include starting/shutting counter and
setting/modifying counter value.

FB/FC| Instruction Graphic Expression ST Language

DFB_DHCCNT(
bEnable:=,
byLocallD:=,
usiChannelNo:=,
bUpdate:=,
usiAction:=,
T TREIEEEN . diActionValue:=,
byLocalD diCurCnt| bBusy=> ,
usiChannelNo byCurssI_SingleTurn
bupdate byCurSSL_MultiTurn diCurCnt=>,
usifction wSEIStatus
diActionValue wRefCnt byCurSSl_SingleTUl’n=> ,
byCurSSI_MultiTurn=>,
wSS|Status=>,
wRefCnt=> ,
bDir=>,
uiCntStat=>,
bError=>,
ErrorCode=> ),

FB DFB_DHCCNT

bDi
uiCntStat
bErrar
ErrorCode

e Input
i
bEnable Execute the function block BOOL True/False(False)
byLocallD Expand the module number BYTE 0~31(0)
usiChannelNo Specify channel number USINT 1 ~2(1)
usiAction” Counter Action mode setting USINT 0 ~7(0)
diActionValue New counter value/offset DINT -32768~32767(0)

* Note: usiAction is the action mode setting of the counter, and diActionValue usage descriptions are as below:

usiAction Function Description
Keep the current mode
0 and not to change. -
1 Sg&ﬁgf Cgﬁ];h;éﬂ:réﬂt to When setting the new counter value, please set diActionValue value.
diActionValue Note: When using SSI encoder and the counter form is set as Absolute Position,
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usiAction

Function

Description

this usiAction is invalid.

Set SSI encoder offset as
diActionValue

When the counter form is set as Absolute Position, users can set the offset of
the SSI encoder counter value. Set the offset through diActionValue, and its
counter value diCurCnt = encoder original counter value + diActionValue.
Note:

e length e MT-+STIength
1. diActionValue range: -2 < ginctionValue < 2¢ )

Setting is not allowed when it is out of range.

2. diActionValuerange: -2M™5T™™ < giActionValue < Z(MT+STlengm).
Setting is not allowed when it is out of range.

3. When using SSI encoder and the counter form is set as Ring counter, this
diActionValue is invalid.

When the device area HC module configuration is re-downloaded, the offset will
be cleared to 0.

Set/Change SSI encoder
absolute position value to
diActionValue

When the counter form is set as Absolute Position, the SSI encoder counter
value will be automatically shifted to the diActionValue vale, and its counter
value diCurCnt = diActionValue.

Note:

1. diActionValue range: 0< diActionValue <

MT STlength
2T ). Setting is not allowed when it is out of range.

2. When using SSI encoder and the counter form is set as Ring counter, this
usiAction is invalid. Please use usiAction=1 to change the counter value.

3. When the device configuration is re-downloaded, the offset will be cleared
to 0.

Reset the current counter
value diCurCnt

Reset diCurCnt as 0.
2. Reset iCurrentNo of table compare output instruction DFB_DHCCMPT.

Reset the bMatch1 and bMatch2 flags of compare output instruction
DFB_DHCCMP.
Note: When using SSI encoder, and the counter form is set as Absolute
Position, the counter value cannot be reset. However, the iCurrentNo, bMatch1,
and bMatch2 flags will be reset.

Reset diCurCnt current
counter value diCurCnt,
and reset table compare
output
instructions/specified Y
output point of compare
output instructions.

In addition to the above usiAction=4 reset content, compare output
instructions/specified Y output point of compare output instructions (ON - OFF)
are also reset.

Preset the current counter
value diCurCnt

diCurCnt is specified to be modified to diActionValue.

2. Reset iCurrentNo of table compare output instruction DFB_DHCCMPT.
Please note that after Preset, DFB_DHCCMPT will wait the comparison to
arrive from the first compare value; therefore, if the counter value is bigger
than the first compare value after Preset, the table comparison cannot be
done correctly. Please execute Preset, then set the bUpdate flag of
DFB_DHCCMPT to ON.

3. Reset the bMatch1/2 flag of compare output instruction DFB_DHCCMP.
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usiAction Function Description

Note: When using SSI encoder, and the counter form is set as Absolute
Position, the counter value cannot be preset, but the iCurrentNo, bMatch1, and
bMatch2 flags will be reset.

Preset the current counter
value diCurCnt, and reset
table compare output
instruction/ specified Y
output point of compare are also reset.
output instructions.

In addition to the above usiAction=6 reset content, table compare output
instructions/specified Y output point of compare output instructions (ON - OFF)

¢ Input/Output Pin

Setting/Output value range

Name Function Data Type (Default Value)
Update DFB_DHCCNT
bUpdate P parametgr flag BOOL True/False(False)
e Output

Setting/Output value range

Name Function Data Type (Default Value)

Instruction execution
bBusy flag BOOL True/False(False)

Specify the current
diCurCnt counter value of DINT
module count channels

Positive number, negative number or
0(0)

Absolute SSI encoder

byCurSSI_SingleTurn Single-Turn Data

BYTE Positive number or 0(0)

Absolute SSI encoder

byCurSSI_MultiTurn Multi-Turn Data BYTE Positive number or 0(0)
Absolute SSI encoder -
wSSistatus status information WORD Positive number or 0(0)
Absolute SSI encoder -
wRefCnt data refresh counter WORD Positive number or 0(0)
Counting directi True: Positive direction
bDir ounting direction BOOL False: Negative direction
display
(False)
uiCntStat” Counter status UINT Positive number or 0(0)
bError Instruction error flag BOOL True/False(False)
ErrorCode Error code DFB_AS_MODULE_ DFB_AS_MODULE_API_
APl ERROR ERROR(DFB_NO_ERROR)

* Note: uiCntStat is counting module action status, and its usage descriptions are as below:

152



AX Series-Standard Instructions Manual

Chapter 6

Bit N
Number Status Name Status Description Note
15~ 11 Reserved Reserved
The device configuration area starts or shuts detection, and the
default is no detection.
When the counter type is Absolute Position: When users have set the
offset, the over-zero detection will be performed with the position
SSI absolute 0N | value after the offset is adjusted.
s : Norma
10 position across When the counter type is Ring Counter: Because the offset will be
zero point 1: Abnormal . . .
reset to 0, the over-zero detection will be performed with the encoder
original position value.
Cause of error: over-zero occurs.
Clear method: DFB_DHCCNT performs resetting or presetting
instructions, or the external input point performs resetting.
SS.I . 0: Normal Cause of error: communication anomaly 5 times in a row.
9 communication
anomaly 1: Abnormal Clear method: communication is restored to normal.
8 SSI parity check | 0: Normal Cause of error: parity check error
error 1: Abnormal Clear method: next reading value parity check is correct.
SSI data change Cause of error: The change size of two position data exceeds
7 size exceeds 0: Normal rotection settin
protegtion 1: Abnormal P g
setting Clear method: Next data change size is within a reasonable range.
6 Reserved Reserved
5 Ring counting 0: Normal The device configuration area starts or shuts the detection, and the
Overflow 1: Abnormal default is not to detect the cause of error: when hardware counter
Overflow (> 2*32- 1) or Underflow (< -2*32- 1) occurs, there will be no
more counting. The counting will be restored after executing the
4 Ring counting 0: Normal following:
Underflow 1 A | . . . .
: Abnorma The DFB_DHCCNT instruction performs resetting or presetting
instructions, or the external input point performs resetting.
L.inear count is 0: Normal Cause of error: Linear count exceeds the user set range.
3 higher than the ] .
set limit 1: Abnormal Clear method: Linear counter value is back to the upper and lower
limit.
Linear count is 0: Normal Note: When count exceeds the upper/lower limit, the counter value
2 lower thaq the . remains at the upper/lower limit. When counter value is back to the
set limit 1: Abnormal
upper/lower limit range, the counting resumes.
1 Linear count 0: Normal Cause of error: When linear count exceeds upper/lower limit,
Overflow 1: Abnormal hardware counter continues counting. When hardware counter
Overflow(> 2*32- 1 ) or Underflow
(< -2*32- 1) occurs, there will be no more counting. The counting will
0 Linear count 0: Normal be restored after executing the following:
Underflow 1: Ab | . . . .
- Abnorma The DFB_DHCCNT instruction performs resetting or presetting
instructions, or the external input point performs resetting.
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. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bBUS e When bEnable shifts to true and the e When bEnabile shifts to false and the function is
y function is enabled in the module. disabled in the module.
diCurCnt e Continuously update the record when _

bBusy is True.

e Continuously update the record when
byCurSSI_SingleTurn bBusy is True, and the counter form is -
Absolute Position.

e Continuously update the record when
byCurSSI_MultiTurn bBusy is True, and the counter form is -
Absolute Position.

e Continuously update the record when
wSSistatus bBusy is True, and the counter form is -
Absolute Position.

e Continuously update the record when
wRefCnt bBusy is True, and the counter form is -
Absolute Position.

e Continuously update the record when
bDir bBusy is True. e False when the count direction is negative.
e True when the count direction is positive.

e Continuously update the record when e Clear the error when using usiAction clearance

uiCntStat bBusy is True function.
y : e When error count module status is cleared.
bError e When FB instruction execution is error or e When bEnable shifts to false
ErrorCode input value is error. '

e Timing Diagram

bEnable

bBusy

bError

e  Function

It is suggested that this instruction be placed under Main Task.
This function is supported when AX-3 Series firmware is V1.0.2 and above.

This instruction is only supported by AS Series count module (The supported version is AS02HC-A V1.00 and above).

P b=

byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the number of the
second module on the right of CPU is 1, and so on. Regardless of any type of modules, all modules must be counted.
The maximum number of modules is 32.

5. usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of channel two is 2.
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6.

10.

11.

12.

13.

Complete the usiAction and diActionValue settings before executing this instruction. When bEnable is started for
the first time, usiAction and usiAction of HC module will be set once. When usiAction and diActionValue need to
be re-changed during execution, set usiAction and diActionValue as new values, and then set the bUpdate flag to
On. When this instruction completes changes, the instruction will clear bUpdate as Off itself.

diCurCnt is to display the current counter value of the specified module count channel.

byCurSSI_SingleTurn is absolute SSI encoder Single-Turn Data display (When the counter form is set as Ring
Position, byCurSSI_SingleTurn shows the value after deviation; when setting the counter as Ring counter,
byCurSSI_SingleTurn will show the original SSI encoder value), when the channel mode is set as incremental
encoder, the byCurSSI_SingleTurn will be 0.

byCurSSI_MultiTurn is absolute SSI encoder Multi-Turn Data display (When the counter form is set as Absolute
Position, byCurSSI_MultiTurn shows the value after deviation; when setting the counter as Ring counter,
byCurSSI_MultiTurn will show the original SSI encoder value), when the channel mode is set as incremental encoder,
the byCurSSI_MultiTurn will be 0.

WSSistatus is absolute SSI encoder Status Data display. When the channel mode is set as incremental encoder,
wSSistatus will be 0.

wRefCnt is absolute SSI encoder data refresh counter, and its length is 16 bits. When new SSI data is captured,
refresh counter will be incremented by one, and when this counter overflows, it will re-accumulate from 0. When the
channel mode is set as incremental encoder, wRefCnt will be 0.

bDir is the count direction display. When it shows On, it represents going in positive direction; when it shows Off, it
represents going in negative direction.

If the instruction is closed, the specify channel will stop updating the values of the right half of the instruction.

Programming Example

Programming Example :

This example uses the FB instruction (DFB_DHCCNT) to read the first channel in the right module (AS02HC) of the host,
and after setting the count parameter to the module, start updating counter value to a new variable (D4) through the
function block.

1) AsozHC A x

5

+

% CH2 Input Interface

[ Channel 2 Pulse Input parameter
[l Channel 2 551 parameter

% CH2 Z-Phase Function

Enumeration of WORD

Enumeration of WORD

OFF

Reset Counter

ASD2HC-A Parameters Parameter Type Walue Default Value Unit  Description
& CH1Input Interface Enumeration of WORD Pulse Input OFF
pEnaic SO oped = 2 Channel 1 Pulse Input parameter
_ = & CH1Pulse Input Settings
@ Pulse Type Enumeration of UINT A/B phase (2x) AfB phase (2x)

Information & Counter Type Enumeration of UINT Ring counter Ring counter
= & CH1MAX/MIN Value
# Maximum Counter Value DINT(-2147483648., 2147483647) 2147433047 2147433047
@ Minimum Counter Value DINT(-2147433648.. 2147483647) -2147483648 -2147483648
= [ Channel 1 551 parameter
= g CH15sI Input Settings
& Encoder Coding Method Enumeration of UINT Binary Code Binary Code
@ Clock Rate Enumeration of LINT 1MHz 1MHz
% Data Length WORD(7..32) 25 25 bits
@ Multi-Turn MSB Location Enumeration of UINT b24 b24
& Multi-Turn Length WORD(0..32) 12 12 bits
& Single-Turn MSB Location Enumeration of UINT b12 b12
@ Single-Turn Length WORD(1..32) 13 13 bits
@ Status M5B Location Enumeration of UINT bo b0
# Status Length WORD(0..15) 0 0 bits
& Parity Check Enumeration of UINT Mone None
# Parity Bit Location Enumeration of UINT bo b0
@ Parity Check Start Enumeration of UINT bo b
& Parity Check Length WORD(0..31) 0 0 bits
 Counter Type Enumeration of UINT Absolute Position Absolute Position
@ Manofiop Time WORD(4.,2500) 4 4 16us
# CH1 Maximum variation Limit DWORD(D..2147483647) 16#11111111 0
# CH1Z-Phase Function Enumeration of WORD Capture Reset Counter

OFF

Reset Counter

#§ Z-Phase Filter Time UINT(D..200) 3 0
+ @ Alarm settings WORD 0

# CH155I DataFormat{Reserve) Enumeration of UINT User Defined User Defined

& CHZ2 551 DataFormat{Reserve) Enumeration of UINT

% Module Revision

User Defined

User Defined
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DFE_DHCCNT_0

EN
M0 —bEnable
1 —byLocallD

1 —usiChannelNo

M1 S pUpdate
DD —usiAction

0 —jdifectionValue

DFE DHCCHT
ERG——

bBuay —
diCurCnt —D4
byCurS5I_SingleTurn — D6
byCurS5I MultiTurn —DE

w35I5tatus — D10

wBefCnt — D12

bDir M2
uiCntStac — D14
bError —

ErrorCode — D16

4 Example 1: Set/Change the current counter value. (usiAction = 1)
1. When setting MO = ON, Counter starts to count.

2. When setting usiAction parameter of the DHCCNT instruction as 1 and setting diActionValue parameter as
10000; when users set the bUpdate flag M1=0ON, the current counter value CurNo will be changed to 10000.

3. When setting bUpdate flag is complete, M1 will be cleared as OFF.

DFE_DECCNT_0

SM400

—l—=
Mo L= bEnable

1 —byLocallD

1 —usiChannelNo

M1 [EXE==tUpdate
Do usiliction

10000 —diRctionValue

DFE_DHCCNT

bBusy =

diCurCnt [~ D4

byCurSSI SingleTurn[-Dé [ o |
byCurSSI_MultiTurn|[-D& [ o |
wSSIStatus —D10 [ o |
wRefCnt D12 [0 |

I el FALSE

uiCntStat —D14 [ o |

bError m= JRyisas

ErrorCode — D16

Counter value

10000

usiAction

X 1

diActionValue

% 10000

diUpdate flag
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€ Example 2 — set absolute SSI encoder offset (usiAction = 2)

1. 1Module device parameter sets the channel 1 as SSI Input, and select the counter form as Absolute Position.
When setting MO=ON, counter starts to count.

Set the usiAction parameter of the DHCCNT instruction as 2, and set diActionValue parameter as 500. Suppose the
current counter value diCurCnt is 2500, and users set the bUpdate flag M1=0ON, now the counter value will be changed
to 3000.

4.  After setting the bUpdate flag is complete, M1 will be clear to OFF automatically.

Original positon of the
SSI encoder

o(ST+MT Length)

Counter value

0

usiAction

diActionValue

diUpdate flag

€  Example 3: Set/Change SSI encoder absolute position value (Action = 3)

1. Module device parameter sets channel 1 as SSI Input, and select the counter form as Absolute Position.
When setting MO=ON, counter starts to count.

Set the usiAction parameter of the DHCCNT instruction to 3, and set the diActionValue parameter to 0. When users
set the bUpdate flag M1=ON, the HC module will calculate the deviation amount automatically, and shift current
counter value diCurCnt (encoder absolute position) to 0.

4. When setting the bUpdate flag is complete, M1 will be cleared to OFF.

original position of the
SSI encoder

Z(SI'HVIT length) | __ o o f _____

Counter value

0 ¢ |

usiAction X 3 ;

diActionValue X o ‘3
diUpdate flag h
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€  Example 4: Reset or preset the current counter value (usiAction = 4 ~ 6)

1. When setting MO=ON, counter starts to count.

2. Set the usiAction parameter of the DHCCNT instruction as 4. When users set the bUpdate flag M1=0N, the current
counter value CurNo will be reset to 0. When setting the update flag is complete, M1 will be reset as OFF.

3.  Set the usiAction parameter of the DHCCNT instruction to 6, and set the diActionValue parameter to 10000. When
users set the bUpdate flag to M1=0ON, the current counter value diCurCnt will be preset as 10000. When setting the
bUpdate flag is complete, M1 will be reset as OFF.

Counter value

| Preset
|
Reset i

usiAction X_4 i X 6
diActionValue X 10000 | |
Match1, Match2, i ‘
CurNo I_ ...... |—
diUpdate flag ﬂ ﬂ

° Library

= DL_ASModuleAPI_AX3.library
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6.15DFB_DHCCAP

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_DHCCAP: This instruction is for HC counting only. Its functions include starting/shutting catcher.

FB/FC| Instruction Graphic Expression ST Language

DFB_DHCCAP(
bEnable:=,
byLocallD:=,
usiChannelNo:=,
bEnable PrODHEERP bBusy byTI’gSG|Z= ’
byLocalD dicapValugl bBU5y=> s
ti-l%?sl?ewo bCapVa\uzliE:g\T;Lae; diCapValue1=>,
bCaDVa‘uel_COEEDﬁ bCapValue1_Complete=>,
ErrorCode] dicapvameZ =>,
bCapValue2_Complete=>,
bError=>,
ErrorCode=> ),

FB | DFB_DHCCAP

e Input
e
bEnable Execute the function block BOOL True/False(False)
byLocallD Expand the module number BYTE 0~31(0)
usiChannelNo Specify the channel number USINT 1~2(1)
byTrgSel’ TRIGGER method selection BYTE 0~ 1(0)

* Note: byTrgSel is the trigger method selection captured by counter value. Its usage is as follows:

byTrgSel Function Note
0 Triggered by the digital input of | Capture function is selected for the external input point function with the HC
the specified channel. device configuration.
Example: When channel 2 starts DFB_DHCCAP and sets byTrgSel=1, and
when instruction channel 1 is used for compare output instruction
. DFB_DHCCMP, when channel 1 compare arrives bMatch1 and bMatch2,
Triggered by bMatch1 and the current counter values captured by channel 2 will be triggered and
1 bMatch2 of another channel saved in diCapValue1 or diCapValue2.
compare output instruction.
Note: When byTrgSel=1, even if the external input point function of the HC
device configuration is selected as Capture, the external input point capture
function will be considered invalid.
e  Output
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Name Function Data Type Output Value Range (Default)
Instruction execution
bBusy flag BOOL True/False(False)
. Capture counter Positive number, negative number or
diCapValue1 value1 DINT 0(0)
diCapValue1 capture
bCapValue1_Complete completion flag BOOL True/False(False)
. Capture counter Positive number, negative number or
diCapValue2 value2 DINT 0(0)
diCapValue2 capture
bCapValue2_Complete completion flag BOOL True/False(False)
bError Instruction error flag BOOL True/False(False)
ErrorCod Error code DFB_AS_MODULE_APL
orbode DFB_AS_MODULE_API_ERROR ERROR(DFB_NO_ERROR)

. Outputs Updating Timing

when the capture signal is established.

Name Timing for shifting to True Timing for shifting to False
bBus When bEnable shifts to true and the When bEnable shifts to false and the function
y function is enabled in the module. is disabled in the module.
diCapValue1 When bBusy is true and update the record

bCapValue1_Complete

When bBusy is true and after the capture
value is updated to diCapValue1.

When bEnable shifts to false.
Cleared by users

diCapValue2

When bBusy is True and updated the
record when the capture signal is
established.

bCapValue2_Complete

When bBusy is true and after the capture
value is updated to diCapValue2.

When bEnable shifts to false.
Cleared by users

bError

ErrorCode

FB instruction execution error or input
value error

When bEnable shifts to false.

e Timing Diagram

bEnable

bBusy

bError
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Function

10.

It is suggested that this instruction be placed under Main Task.
This function is supported when AX-3 Series firmware is V1.0.2 and above.

This instruction is only supported by AS Series count module (The supported version is AS02HC-A V1.00 and
above).

DFB_DHCCAP needs to be used with the DFN_DHCCNT instruction. Only when DFB_DHCCNT is enabled, the

counter value will count according to the input signals, and the counter value captured by DFB_DHCCAP is valid.
When DFB_DHCCNT is off, the counter value will stop receiving input signals and stop updating counter vale. At
this time, the captured counter value will not change.

byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the
number of the second module on the right of CPU is 1, and so on. Regardless of any type of modules,
all modules must be counted. The maximum number of modules is 32.

usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of
channel two is 2.

Complete byTrgSel setting before executing this instruction. When the En instruction starts for the first time,
byTrgSel will be set once for the HC module. During execution, if byTrgSel needs to be re-changed, please disable
the instruction and start again.

diCapValue1 and diCapValue2 are capture counter value 1 and capture counter value 2 respectively. When
byTrgSel=0, diCapValue1 is the counter value stored in external input point rising edge, and diCapValue2 is the
counter value stored in external input point falling edge. When byTrgSel=1, diCapValue1 is the counter value that
stored in another channel compare input instruction bMatch1 from Off>On, and diCapValue2 is the counter value
that stored in another channel compare input instruction bMatch2 from Off>On.

bCapValue1_Complete and bCapValue2_Complete are the flags of capture completion counter value1 and
capture completion counter value2. When bCapValue1_Complete/bCapValue2_Complete is Off->On, it means
that diCapValue1/ diCapValue2 are already the latest capture values, and users need to clear the
bCapValue1_Complete/ bCapValue2_Complete flags after reading capture values. When next
bCapValue1_Complete and bCapValue2_Complete are Off->On, there are new capture values. If users do not
clear the bCapValue1_Complete and bCapValue2_Complete flags, the module latest capture values will keep
updating until diCapValue1 and diCapValue2.

If bEnable is from On to Off, it means that disabling the instruction Capture function. At this time, diCapValue2 and
diCapValue2 content values will remain the same and will not be updated. However, bCapValue1_Complete and
bCapValue2_Complete flags will be cleared.

Programming Example :

This example uses the FB instruction (DFB_DHCCNT) to start the first channel counting function in the right module
(AS02HC) of the host, and use the FB instruction (DFB_DHCCAP) to capture the counter value.

™

™

Parameter

Value Default Value  Unit
Pulse Input OFF

Type Description

@ CH1Input Interface Enumeration of WORD
__ Channel 1 Pulse Input parameter
+- § CH1Pulse Input Settings

+- g CH1MAX/MIN Valug
__d Channel 1551 parameter

4 CH1Z-Phase Function

@ CH2 Input Interface
__ Channel 2 Pulse Input parameter
__d Channel 2 551 parameter

Enumeration of WORD
Enumeration of WORD

Reset Counter Reset Counter

Reset Counter QOFF

BRin e ) Counter
Counter+Yno

4 CH2 Z-Phase Function

4 Z-Phase Filter Time

@ Alarm settings

@ CH1 55 DataFormat{Reserve)
@ CH2 551 DataFormat{Reserve)
4 Module Revision

Enumeration of WORD
LINT(0..200)

WORD

Enumeration of LINT
Enumeration of LINT

DWORD

16#0000
User Defined
User Defined

er

i}

User Defined
User Defined

mware Revision
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SM400

DFE_DECCNT 0

I

SM400

I

( diCapValuel

bCapValuel_Complete

DFE DHCCHT
EN - ENO———
M0 — bEnable bBuay
0 —byLocallD diCurCnt — D4
1 —usiChannelNo byCur55I SingleTurn —Dé
M1 —= bUpdate byCursS5I MultiTurn — DE
D0 —usifction w35I5tatus — D10
—dilkctionValue wWRefCnt — D12
bDir — M2
uiCntStat — D14
bError —
ErrorCode —Dlé
DFE_DHCCRAE_ 0O
DFE DHCCAP
EN a ENO———
M0 —bEnable bBuay [
0 —byLocallD diCapValuel [— D22
1 —usiChannelNo bCapValuel Complete — M2
0 —byTrgSel diCapValueZ — D24
bCapValue2 Complete —M24
bError —M26
ErrorCode — D30
byTrgSel =0
Channel 1 3
Counter 3
Value | §
o —
ot T A e A
X 1800 % 3 8500 ‘

o
ju
=
L diCapValue2

bCapValue2_Complete

. Programming example: Another channel DHCCMP compares arrival and captures the counter value.

* 1: bCapValuel_Completeis not cleared to OFF, the captured value stillupdates in di CapValue 1.
*2: bCapValue2_Completeis cleared to OFF, the captured value still updates in CapValue 2.
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1. Set the byTrgSel parameter of the DHCCAP instruction in channel 1. When M0=ON, the DHCCAP instruction will starts to
wait for compare arrival of the other channel (channel 2).

2. When channel 2 counter value arrives compare value diCompareValue1, and at this time channel 1 counter value 2000 will
immediately output to diCapValue1, and the bCapValue1_Complete flag will be set to ON.

3.  When channel 2 counter value arrives compare value diCompareValue2, and at this time counter value 8000 will be
immediately output to diCapValue2, and the bCapValue2_Complete flag will be set to ON.

4. Same as Example1, even if the bCapValue1_Complete/bCapValue2_Complete flags are not cleared to OFF, the new
captured values will still output to diCapValue1/ diCapValue2 when channel 2 has a compare arrival event again.

DFB _DHCCNT 0
sHi00 DFE_DHCCHNT
01 EN ENO|——
MO — bEnable bBusy —
0 — byLocalID diCurCnt — D4
1 —usiChannellNo byCur55I SingleTurn [ D6
M1 —5 bUpdate byCur55I MultiTurn [~ DE
D0 —usiAction w535I5tatus — D10
—|diActionValue wRefCnt —D12
bDir M2
uiCntStat — D14
bError [—
ErrorCode — D16
DFE_DHCCRP 0
SM400 DFB DHCCAP
01 EN - ENQ——
M4 — bEnable bBusy —
0 — byLocalID diCapValuel — D22
1 —u=siChannellNo bCapValuel Complete —M22
0 — byTrgSel diCapValue2 — D24
bCapValue2 Complete —M24
bError —M2&
ErrorCode — D30
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DFB_DHCCNT_1

sMa00 DFB_DHCCNT

Nl EN ENO——

MO — bEnsable bBusy —

0 — byLocalID diCurCnt —

2 —uz2iChannello byCurs5I SingleTurn [~

M100 —= bUpdate byCur55I MultiTurn —

—usilkction w35IStatus —

—diActionValue wRefCnt

bDir —

uiCnt5tat [~

bError —

ErrorCode

DFE_DHCCMP 0

sMa00 DFB_DHCCMP
Nl EN ENO|——
M5 — bEnsable bBusy —
0 — byLocalID bMatch 1 -
2 —jusiChannelHNo bMatch 2 —
M101 —HbUpdate bBError
1000 —diCompareValuel ErrorCode —

3 —diActionValuel
2 —w¥no 1

2000 —diCompareValue2
3 —diActionValuel

—wino 2
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Timing diagram:

byTrgSel =1
Channel 1 T
Counter 3
Value |
0 | |
bMATCH 2 is OFF to ON
Channel 2 CH2Comp2 | onchamnel2. N "
Counter CH2 Comp1
Value T A_ bMATCH 1 is OFF to ON
0 L onchannel2
( diCapValuel X 2000 3
a bCapValuel_Complete |
= |
= :
L diCapValue2 X 8000
bCapValue2_Complete

° Library

. DL_ASModuleAPI_AX3.library
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6.16 DFB_HCDO

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_HCDO : HC module output point control

FB/FC| Instruction Graphic Expression ST Language
DFB_HCDO(
bEnable:=,
byLocallD:=,
DFB_HCDO

—bEnable B bBusy— bUpdate:: ’

FB DFB_HCDO —byLocalD iOutputState[— iOutputSetting:=,

—{bUpdate bErrarf—

—{iQutputSetting ErrorCodef— bBUSy=> ;
iOutputState=>,
bError=>,
ErrorCode=> );

. Input
. Setting Value
Name Function Data Type (Default value)
bEnable Execute function block BOOL True/False(False)
byLocallD Expand module number BYTE 0~ 31(0)
bUpdate Update parameter flag BOOL True/False(False)
iOutputSetting Output point action setting INT 0~15(0)
. Output
. Setting Value
Name Function Data Type (Default value)
bBusy Shows function block is BOOL True/False(False)
been executed
iOutputState | Qutput point status INT 0~15(0)
display
bError FB instruction error flag BOOL True/False(False)
ErrorCode Error code DFB_AS_MODULE_ DFB_AS_MODULE_API_
API_ERROR ERROR(DFB_NO_ERROR)
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Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bBusy e When bEnable shifts to true e When bEnable shifts to false
iOutputState e Continuously update after bEnable e When bEnable shifts to false
bError
e FB instruction execution error or input vale error e When bEnable shifts to false
ErrorCode
. Timing Diagram
bEnable
bBusy : :
bError
. Function

1. It is suggested that this instruction be placed under Main Task.

2. This function is supported when AX-3 Series firmware is V1.0.2 and above.

3. The output point Y0.0~Y0.3 in this instruction is the output point on the 02HC module.

4.  The HCDO instruction is ASO2HC-A dedicated instruction, and it can control the output point Y0.0~Y0.3 and show the
status of the output point Y0.0~Y0.3.

5.  Complete the iOutputSetting setting before executing the instruction. When bEnable is started, iOutputSetting
will be set once for the HC module, so the iOutputSetting set before starting will be taken as the initial state of the
output point Y0.0~YO0.3. If users want to change the output point status during execution, set iOutputSetting as a
new value, and then set the bUpdate flag as On. After the instruction completes parameter change, the bUpdate
flag will be cleared.

6. byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the number of the
second module on the right of CPU is 1, and so on. Regardless of any type of modules, all modules must be
counted. The maximum number of modules is 32.

7.  iOutputSetting is the setting value of the output point action:

b15~b4 b3 b2 b1 b0
NA Y0.3 action Y0.2 action Y0.1 action Y0.0 action
0 : OFF
NA
1:0ON
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8 iOutputState is the status display of the output point

b15~b4 b3 b2 b1 b0
NA Y0.3 status Y0.2 status Y0.1 status Y0.0 status
0 : OFF
NA
1:0ON

9 When the instruction is off, iOutputState will be 0.

10  When compare output instruction DHCCMP or table compare output instruction DHCCMPT starts, output point cannot
be changed through iOutputSetting. However, the display of the iOutputState status can be continuously updated.

11 As stated before, if compare output instruction needs to set the initial value to output point, start the HCDO instruction
first, and then start the DHCCMP or DHCCMPT instruction. If changing output point is needed, please shut the
DHCCMP or DHCCMPT instruction, and then 10utputSetting of the HCDO instruction will update the latest output
action.

12 During start-up, when any error condition occurs, this bError error flag will be set to ON. Please refer to error codes
of ErrorCode for troubleshooting.

° Library

. DL_ASModuleAPI_AX3.library
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6.17 DFB_DHCCMP

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_DHCCMP : HC module compare output.

value2

FB/FC| Instruction Graphic Expression ST Language
DFB_DHCCMP(
bEnable:=,
byLocallD:=,
usiChannelNo:=,
bUpdate:=,
I diCompareValue1:=,
—bEnsble - bBusyl— iActionValue1:=,
—byLocalD bMatch1f—
—{usiChannelNo bMatchzf— |Y_OutputN01 =,
:kdjiL(J:anrlr?;re\fa\uel Errn‘r]gg:‘l]er: ilnterruptNo'] =
—liactionValuel o
FB | DFB_DHCCMP e diCompareValue2:=,
TR iActionValue2:=,
i iY_OutputNo2:=,
ilnterruptNo2:=,
bBusy=>,
bMatch1=>,
bMatch2=>,
bError=>,
ErrorCode=> );
. Input
. Setting Value
Name Function Data Type (Default value)
bEnable Execute function block BOOL True/False(False)
byLocallD Expand module number BYTE 0~ 31(0)
usiChannelNo Channel number USINT 1~2(1)
bUpdate Update parameter flag BOOL True/False(False)
diCompareValue1 Compare value 1 DINT -2, 147, 483, 648 ~ 2, 147, 483, 648(0)
iActionValue1 Action of arrival compare INT 0 ~ 8(0)
value1
iY_OutputNo1 Y ogtput point number of INT 0 ~ 3(0)
arrival compare value1
Arrive compare value1,
iInterruptNo1 External Event interrupts INT 0 - 400 ~ 431(0)
number.
diCompareValue2 Compare value2 DINT -2, 147, 483, 648 ~ 2, 147, 483, 648(0)
iActionValue2 Action of arrival compare INT 0~ 8(0)
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. Setting Value
Name Function Data Type (Default value)
. Y output point number of -
IY_OutputNo2 arrival compare value2 INT 0~3(0)
Arrive compare value2,
iInterruptNo2 External Event interrupts INT 0, 400 ~ 431(0)
number.
. Output
. Setting Value
Name Function Data Type (Default value)
Shows function block is
bBusy been executed BOOL True/False(False)
bMatch1 %’-I\ar‘gval compare valuef BOOL True/False(False)
bMatch2 %’-I\ar‘gval compare value2 BOOL True/False(False)
bError FB instruction error flag BOOL True/False(False)
ErrorCode Error code DFB_AS_MODULE _ DFB_AS_MODULE_API_
API_ERROR ERROR(DFB_NO_ERROR)

= Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bBusy e When bEnable shifts to true When bEnable shifts to false
bMatch1 e Arrival compare value1 When bEnable shifts to false
bMatch2 e Arrival compare value2 When bEnable shifts to false
bError
e FB instruction execution error or input value error When bEnable shifts to false
ErrorCode

. Timing Diagram

bEnable

bBusy

bError
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. Function

w0

10.

11.

12.

It is suggested that this instruction be placed under Main Task.
This function is supported when AX-3 Series firmware is V1.0.2 and above.
The output point Y0.0~Y0.3 in this instruction is the output point on the 02HC module.

The DHCCMP instruction is AS02HC-A dedicated instruction. When the counting up/counting down value reaches
the preset compare value, please perform actions to output point and counter according to users’ settings.

DHCCMP needs to be used with the DHCCNT instruction. Only when DHCCNT is started, counter value counts
according to input signals and performs comparison action.

Complete diCompareValue1, diCompareValue2, iActionValue1, iActionValue2, iY_OutputNo1, iY_OutputNo2,
ilnterruptNo1, ilnterruptNo2 parameters setting before executing the instruction. When the instruction is enabled,
the parameters of the AS02HC-A module will be set once.

diCompareValue1, diCompareValue2, iActionValue1, iActionValue2, iY_OutputNo1, iY_OutputNo2,
ilnterruptNo1, ilnterruptNo2 parameters can be changed during execution. The change method is to set new
values first, and then set the bUpdate flag to On. When this instruction completes changing compare value, the
instruction will clear the bUpdate flag to Off, and clear the bMatch1 and bMatch2 to Off.

byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the
number of the second module on the right of CPU is 1, and so on. Regardless of any type of modules,
all modules must be counted. The maximum number of modules is 32.

usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of
channel two is 2.

diCompareValue1 and diCompareValue2 are compare value number 1 and compare value number 2 respectively
(diCompareValue1 and diCompareValue2 need to be different values). When the usiChannelNo channel counter
value reaches the compare value of the number, the corresponding bMatch1 and bMatch2 flags will be set to On,
and the specified iY_OutputNo1 and iY_OutputNo2 output points will perform actions according to iActionValue1
and iActionValue2.

When selecting the counter form as Linear Counter, diCompareValue1 and diCompareValue2 need to meet
“Minimum counter value < diCompareValue < Maximum counter value”. When using SSI encoder and set the

counter value as Absolute Position, diCompareValue1 and diCompareValue2 need to meet “0 < diCompareValue
< 2 (MT+sTIENEM) |

Please note that compare arrival timing will be different according to the input interfaces “pulse input” or “SSI input”
as shown in the following figure.

Ex. diC Value=5 | ..
o 1

Counting up 6

Counting down

diCompareValue |- - -+« « - oo oot 4 .......................................

Timing to consid er as reaching thetarget

Pulse Input - |_| Ve

Counted Value ot 2[5 2 [s s [7 s [ [\ nyijs a {3 ]2 ]2 )o

SSl Input - N
Timing to consid er as reaching thetarget I_l \}\ I_l

Take diCompareValue = 5 as an example, SSI input compare arrival timing occurs in the counter value 4—5 and
6—5 instantaneous. For pulse input, when counting up, compare arrival timing occurs in the counter value 5—6

instantaneous; when counting down, compare arrival timing occurs in the counter value 5—4 instantaneous.

iActionValue1 and iActionValue2 are the specified execution actions when compare arrival. The functions are as
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below:

iActionValue1 Function iActionValue2 Function Note
0 No action 0 No action
iY_OutputNo1 specifies output iY_OutputNo2 specifies output
1 - 1 -
point Off. point Off.
> iY_OutputNo1 specifies output > iY_OutputNo2 specifies output
point On. point On.
iY_OutputNo1 specifies output iY_OutputNo2 specifies output
3 point Toggle output (alternating 3 point Toggle output (alternating
ON/OFF) ON/OFF)
iY_OutputNo1 specifies output iY_OutputNo2 specifies output
4 point Off + clears the channel 4 point Off + clears the channel
counter value. counter value. .
Since the
iY_OutputNo1 specifies output iY_OutputNo2 specifies output | bMatch1 and
5 point On + clears the channel 5 point On + clears the channel bMatch2 flags
counter value. counter value. will be cleared
_ _ when clearing
iY_OutputNo1 specifies output iY_OutputNo2 specifies output | the counter
6 point Toggle (alternating 6 point Toggle (alternating value, it is not
ON/OFF) + clears the channel ON/OFF) + clears the channel suggested to
counter value. counter value. judge the two
7 Clear the channel counter value 7 Clear the channel counter value bMatch ﬂag§
when selecting
Clear the channel counter value Clear the channel counter value | these five
8 + 8 + modes.
iY_OutputNo1/iY_OutputNo2 iY_OutputNo1/iY_OutputNo2
specifies output point Off. specifies output point Off.

Note: There will be a little delay between compare arrival occurrence and iActionValue execution. The maximum delay

time is 100us.

13. iY_OutputNo1 and iY_OutputNo2 specify Y output point numbers for compare arrival number 1 and number 2
respectively. After compare instruction starts, the HCDO instruction will not be able to control output point:

iY_OutputNo1/iY_OutputNo2

Specified Output Point

0 Y0.0
1 Y0.1
2 Y0.2
3 Y0.3

14. ilnterruptNo1 and ilnterruptNo2 are specified interrupt numbers. The functions are as below:

ilnterruptNo Action
0 Not to set interrupt
0JO = 00~31, Interrupt_400_ModulelNO to Interrupt_431_ModulelN31 of the corresponding
40000 External Event
The corresponding Task will be started when compare arrives.

15. bMatch1 and bMatch2 are the status flag display for the comparison values of compare arrival number1 and
number2. When the counter value of the specified channel and number1 compare value & number compare value
arrive, the corresponding bMatch1 or bMatch2 flag will be set to On; When the host STOP, clear counter, DHCCMP
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is OFF=>ON, or the bUpdate flag is set, the instruction will clear the bMatch1 and bMatch2 flags to Off.

16. When the instruction is off, the relevant compare values and the output functions will not be updated.

17.

If any error situation occurs during startup, the bError error flag will be set to ON. Users can refer to
ErrorCode for troubleshooting.

Programming Example 1: Control Y point output when compare arrives.

1.

B

Set CH1 Input Interface in AS02HC-A Parameters as “Pulse Input”, set Pulse Type as “A/B phase(2x)”, and set
Counter Type as “Ring counter”, as the following:

[ Aso2HC_A x
ASD2HC-A Parameters
AS0DZHC-A IO Mapping
Status

Information

Parameter
# CH1InputInterface
=~ [_d Channel 1Pulse Input parameter
= § CH1Pulse Input Settings
# Pulse Type
# Counter Type

Type
Enumeration of WORD

Enumeration of UINT
Enumeration of UINT

Value Default Value

Pulse Input OFF
AJB phase {2x) AfB phase (2x)
Ring counter Ring counter

Set diCompareValue1 to 2000, set iActionValue1 to 3, set iY_OutputNo1 to 0, and set ilnterruptNo1 to 0; set
diCompareValue2 to 4000, set iActionValue2 to 3, set iY_OutputNo2 to 1, and set ilnterruptNo2 to 0.

When setting MO = ON, DHCCNT counter starts to count. At the same time, set the DHCCMP parameter for the
module, and start to wait for counter compare arrival.

When counter values reach diCompareValue1, the bMatch1 flag is set to ON, and Y0.0 is OFF=>ON.

Continuous counting until diCompareValue2 is reached, and the bMatch2 flag is set to ON, and Y0.1 is OFF=>ON.

Continuous counting until diCompareValue1 is reached again, Y0.0 is ON=>OFF; Continuous counting until
diCompareValue2 is reached again, Y0.1 is ON=>OFF.

1

B

DFE_DECCNT_0

DFB_DHCCNT
M0 JEEl—bEnsble pBusy = RS
BS02HC_LocalID[ 0 |—{byLocallD dicurCnt—[___ o |
AS02HC Channel [ 1 |—|usiChannelNo byCur35I_SingleTurn|- [0 |
CNT_Update [E3iGa==bUpdate byCurSSI_MultiTurn — [ 0 |
1 —usilction wS5IStatus— [ o |
0 —|dikctionValue wRefcnt— [ o |
ol FALSE
uwiCntStat — [ o |
bError ~ s
ErrorCode — |DEE_NO ERR
DFE_DHCCMP_0
DFE_DHCCME
v0 G bEnable bBusy =~ S
AS02HC LocalID[ o |—|byLocallD EMatchl =
AS02HC_Channel usiChannelNo EMatch2 M=
DHCCMP UpdateSetting [[ERega==bUpdate bError M=
AS02HC_ CompareValuel diCompareValuel ErrorCode — [DEB_NO_ERR
AS02HC_ActionValuel iActionValuel
AS02HC ¥ QutputNel[ 0 |—i¥ OutputNel
AS0ZHC_iInterruptHol II'— iInterruptHol
AS02HC_iCompareValuel diCompareValue2
AS02HC_ActionValue2 iActionValue2
AS0ZHC_Y OutputNo2 i¥ OutputNo2
AS02HC_iInterruptNo2 [0 |—iInterruptNo2
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Timing Diagram:

H7FF FFFFF y )
~ e
- -
Comgal o I
K/ “
z/ -"/-’
Channel 1 o e
4 !
Csu:'lter o /_,-"/
zlue - -
P . o . . . /_}_,/.
e -
e ~
e o
H 80000000 b L~
bMATCH1 |
Y00 |
BMATCHZ [
¥0.1 |

Programming Example2: Clear the counter value when compare arrives.

1. Set diCompareValue1 to 2500, set iActionValue1 to 2, set iY_OutputNo1 to 0 and set ilnterruptNo1 to O; set
diCompareValue2 to 5000, set iActionValue2 to 8, set iY_OutputNo2 to 1, and set ilnterruptNo2 to 0.

2. When setting MO = ON, DHCCNT counter starts to count. At the same time, set the DHCCMP parameter for the
module, and start to wait for counter compare arrival.

3. When counter values reach diCompareValue1, the bMatch1 flag is set to ON, and Y0.0 is set to ON.

Continuous counting until diCompareValue2 is reached. Since the action of iActionValue2 = 8 is “clear the channel
counter value + clear iY_OutputNo1 and iY_OutputNo2 specified output point”, counter value is cleared to 0,
bMatch1 and bMatch2 are cleared to False, and Y0.0 & YO0.1 are cleared to OFF.

5. Continuous counting until diCompareValue1 is reached again, the bMatch1 flag will be set to on again, Y0.0 will be
set to ON, and so on.
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bDir
uiCntStat
bError

ey
E
n
H

1 DFB_DHCCNT_0
h DFB_DHCCNT
40 [JEESl—{bEnable bBusy ~ [
AS0O2HC_LocalID[ o —|byLocallD diCurCnt |- o |
AS02HC_Channel [ 1 |—usiChannelNo byCursSI_SingleTurn— [0 |
CNT_Update [[ZX¥G== pUpdate byCursSSI_MultiTurn [0 |
1 —usiAction w35IStatus — |I|
0 —|diActionValue wRefCnt - [0 |
- TRUE

ErrorCode

DFE_DHCCMP_0

DFB_DHCCMP

=]
£
g
Il’]
"

o ISl tEnable bBusy =
AS02HC_LocalID[ 0 —{byLocalID rMacchl p=
AS02HC_Channel [ 1 |—|usiChannelNo Match2 =
DHCCMP_UpdateSetting [ESMGa==bUpdate pError = EREE
AS502HC_CompareValuel diCompareValuel ErrorCode — |DFE_NO ERR

AS02HC_ActionValuel [ 2 |—iBctionValuel
AS02HC_Y OutputNel[ o |—i¥ OutputNol
AS02HC_iInterruptNol[ o |—{iInterruptNol
ASQZHC iCompareValuel diCompareValue2
AS02HC_ActionValueZ iAkctionValue2
A502HC_Y_OutputNo2 i¥_OutputNo2
AS02HC_iInterruptNoz [0 | —|iInterruptNo2

Timing Diagram:

Camp2 -
Caompl ___.-"' ___P_.- e
Channel One T L .--""f
Counter - - t - +

Vale
bMATCHL | [
Y0.0 | [
bMATCHZ
0.1

Programming Example3: Update the compare value

1. Set diCompareValue1 to 1000, set iActionValue1 to 3, set iY_OutputNo1 to 0,and set ilnterruptNo1 to 0O; set
diCompareValue2 to 3000, set iActionValue2 to 3, set iY_OutputNo2 to 1, and set ilnterruptNo2 to 0.

2. When setting MO = ON, DHCCNT counter starts to count. At the same time, set the DHCCMP parameter for the
module, and start to wait for counter compare arrival.

3. When counter value reaches diCompareValue1, the bMatch1 flag will be set to ON, and Y0.0 will be OFF=>ON.
When counter value reaches diCompareValue2, the bMatch2 flag will be set to ON, and Y0.1 will be ON=>OFF.

Then, set new compare value: set diCompareValue1 to 5000, set iActionValue1 to 3, set OutputNo1 to 0, set
ilnterruptNo1 to 0, set diCompareValue2 to 7000, set iActionValue2 to 6, set iY_OutputNo2 to 1, and set
ilnterruptNo2 to 0.

6.  Set the bUpdate flag to ON. When the setting completes, the bUpdate flag will be automatically cleared to OFF. At
the same time, the bMatch1 and bMatch2 flags will be cleared to OFF.

7.  When counter value reaches new compare value diCompareValue1, the bMatch1 flag will be set to ON, and Y0.0
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will be ON=>OFF.

8.  When counter value reaches new compare value diCompareValue2, Y0.1 will be OFF-»ON. Because
iActionValue2 = 6 include Reset, counting value will be cleared to 0. At the same time, the bMatch1 and bMatch2
flags will be cleared to OFF.

[*]

Timing Diagram:

DFE_DECCNT_0

Mo ESE—bEnable

AS02HC LocalID[ o |—{byLocallD
AS02HC Channel [ 1 |—usiChannelNo
CNT_Update [ENGa==bUpdate
1 —jusiAction
0 —jdiActionValue

DFB_DHCCNT

diCurCnt —
byCursS5I_SingleTurn [—

w55IStatus —

N

bBusy = i

o ]

[o]
byCurSSI MultiTurn [ o |

o]

o]

wRefCnt —

bDir = [

uiCntStat —

[o ]
bError ™~

ErrorCode — |DEE_NO_ERR

DFE_DHCCMP_0

O TRUE

LS02HC LocallD[ 0
LS02HC_Channel
DHECCMF_UpdateSetting |EREl==
AS02HC_CompareValuel
RS02HC ActionValuel[ 3 |
AS02HC_Y OutputNol[ o }—
AS02HC_iInterruptNol[ o |—
AS02HC iCompareValue2
ASO2HC ActionValue2[ 3 |
AS02HC_Y OutputNo2
AS02HC_ilnterruptWo2[ o |—

DFB_DHCCMF

bEnable
byLocalID
usiChannelNo
bUpdate
diCompareValuel
iActionValuel
iY¥_OutputNol
iInterruptNol
diCompareValue2
iActionValue2
iY¥_OutputNoZ
ilnterruptNo2

bBusy
bMatchl
bMatch2
bError
ErrorCode

New Comp2
New Compl

Channel 1 ©mp?

Counter 0
Value

bUpdate Flag

bMATCH1

Y0.0

bMATCH2

Y0.1
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Programming Example4: Compare arrival interruption

1. DHCCMP can also configure compare arrival interruption. Set ilnterruptNo1 and ilnterruptNo2 to 400 and 401
respectively, and configure two Tasks at the same time. In the tasks, select Interrupt_400_ModulelNO or
Interrupt_401_ModuleIN1 for External event as shown in the following figures.

& Task x .
Configuration

Priority ( 0..31 ): 0

Type

‘ & External v External event | Interrupt_400_ModuleINO e

&£ Task_1 x
Configuration

Priority ( 0..31 ): |0

Type

& Bxternal ~ External event | Interrupt_401_ModuleIN1 v

2. Set diCompareValue1 to 2500, set iActionValue1 to 3, set iY_OutputNo1 to O set ilnterruptNo1 to 400; set
diCompareValue2 to 5000, set iActionValue2 to 3, set iY_OutputNo2 to 1, and set ilnterruptNo2 to 401.

3. When setting MO = ON, DHCCNT counter starts to count. At the same time, set the DHCCMP parameter for the
module, and start to wait for counter compare arrival.

4.  When counter value reaches diCompareValue1, External event corresponding to ilnterruptNo1 will be executed,
and Y0.0 will be toggled (alternating ON/OFF).

5. When counter value reaches diCompareValue2, External event corresponding to ilnterruptNo2 will be executed,
and YO0.1 will be toggled (alternating ON/OFF).

1 DFB_DHCCNT_©
DFBE_DHCCNT
10 JEESl—bEnable bEusy [~ G
AS0O2HC LocalID[ o —|byLocallD dicurcnt [ o |
AS02HC_Channel [ 1 |—{usiChannelNo byCursSsI_SingleTurn — [0 |
CNT_Update ENG==bUpdate byCursSSI_MultiTurn— [0 |
1 —usilction wS5IStatus— [0 |
0 —diActionValue wRefCnt - [0 |
bDir =
uiCntStat — IIl
bError =
ErrorCode — [DFE_NO_ERR
2 DFE_DHECCME_0
DFB_DHCCMP
M0 JEEEEl—bEnable bBusy = IEEEEE
AS02HC_LocalID[ 0 |—|byLocalID EMatchl (=
AS02HC_Channel [ 1 |—|usiChannelNo EMatch (=
DECCMP_UpdateSetting [ERSg==bUpdate bError =
AS02HC CompareValuel diCompareValuel ErrorCode — [DEB_NO_ERR
AS0O2HC_ActionValuel iRctionValuel
AS02HC_Y_OutputNol [ 0 |—{i¥ OutputNol
A502HC_iTnterruptNol iInterruptNol
ASOZHC_ iCompareValueZ diCompareValue2
AS02HC_ActionValue2 [ 3 |—|iActionValue2
ASO2HC_Y_OutputNo2 iY¥ OutputNo2
ASQZ2HC_ilInterruptNo2 iInterruptHo2
° Library

DL_ASModuleAPI_AX3.library
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6.18 DFB_DHCCMPT

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_DHCCMPT : HC module table compare output

FB/FC| Instruction

Graphic Expression

ST Language

FB | DFB_DHCCMPT

bEnable
byLocalD
usiChannelNo
bUpdate
iComparel ength
aCompareValue
aAction
aY_OutputNo
alnterruptNo

DFE_DHCCMPT

bBusy|
iCurrentNo|
bError|
ErrorCode|

DFB_DHCCMPT(
bEnable:=,
byLocallD:=,
usiChannelNo:=,
bUpdate:=,
iCompareLength:=,
aCompareValue:=,
aAction:=,
aY_OutputNo:=,
alnterruptNo:=,
bBusy=>,
iCurrentNo=>,
bError=>,
ErrorCode=> ),

. Input
. Setting Value
Name Function Data Type (Default value)
bEnable Execute function block BOOL True/False (False)
byLocallD Expand module number BYTE 0~31(0)
usiChannelNo Channel number USINT 1~2(1)
bUpdate Update parameter flag BOOL True/False (False)
. Compare table groups -
iCompareLength lengths INT 2~10(2)
32-bit compare value storage ARRAY[0..9] -2, 147,483,648 ~ 2, 147, 483,
aCompareValue sources of compare table OF DINT 648 (0)
Action storage sources of
aAction compare arrival of compare ARRAY[0..9] 0~8(0)
OF INT
table
Y output point number
aY_OutputNo storage sources of compare ARORFAT’E?IL'Q] 0~3(0)
arrival of compare table
External Event interruption
number storage sources of ARRAY[0..9] -
alnterruptNo compare arrival of compare OF INT 0, 400 ~ 431(0)

table

. Output
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Setting Value

Name Function Data Type (Default value)

Shows function block is

bBusy been executed

BOOL True/False (False)

The number of groups
iCurrentNo that the comparator has INT 0~10(0)
executed so far.

bError FB instruction error flag BOOL True/False (False)

DFB_AS_MODULE_API_ERROR
(DFB_NO_ERROR)

ErrorCode Error code DFB_AS_MODULE_API_ERROR

. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bBusy e When bEnable shifts to true e When bEnable shifts to false
iCurrentNo e Display according to the n.umber of the group that e When bEnable shifts to false
currently has compare arrived.
bError
e FB instruction execution error or input error e When bEnable shifts to false
ErrorCode
. Timing Diagram
bEnable
bBusy
bError
. Function

SN

It is suggested that this instruction be placed under Main Task.
This function is supported when AX-3 Series firmware is V1.0.2 and above.

The output point Y0.0~Y0.3 in this instruction is the output point on the 02HC module.

A w DN

The DHCCMPT instruction is AS02HC-A dedicated instruction. Its compare action is “cyclical” compare according to
the set groups. When the number of comparison step by step reaches the last compare value, the next compare
value will be reset as the first compare value. The DHCCMPT instruction is limited to be used when the counter
counts in only one direction (Changing the direction will cause incorrect action), and can be set up to 10 compare
values. Compare values need to be sorted by incremental or decremental numbers. For incremental sorting,
counter needs to counting up, and only positive numbers for compare value. For decremental sorting, counter
needs to counting down, and only negative numbers for compare value. When the counting reaches the preset
compare value, actions will be performed to output pint and counter according to users setting, and the request to
the host interrupts.

5. DHCCMPT needs to be used with the DHCCNT instruction. Only when DHCCNT starts, counter value counts
according to the input signal, and perform compare action.

6. Complete iCompareLength, aCompareValue, aAction, a¥_OutputNo, and alnterruptNo parameter setting
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before executing the instruction. bEnable will write the parameter once when it is first started.

7.  The parameters of iCompareLength, aCompareValue, aAction, a¥_OutputNo, and alnterruptNo can
be changed during execution. The changing methods is to set them as new values, and then set the
bUpdate flag to On. When the changing is complete, the instruction will clear the bUpdate flag to Off.

8.  byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the
number of the second module on the right of CPU is 1, and so on. Regardless of any type of modules,
all modules must be counted. The maximum number of modules is 32.

9. usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of
channel two is 2.

10. iCompareLength is the number of groups of compare tables. Its compare action is cyclical according to the set
group numbers. The group number length can be set to 2 ~ 10. When the set value is out of this range, the instruction
will not be executed, and error code shows.

11. aCompareValue is the storage source of the compare vale, and its type is ARRAY[0..9] OF DINT. Compare
values needs to be sorted by incremental or decremental numbers (each compare value needs to be different). For
incremental sorting, counter needs to counting up, and only positive numbers for compare value. For decremental
sorting, counter needs to counting down, and only negative numbers for compare value.

When selecting the counter form as Linear Counter, each vale in aCompareValue needs to meet “Minimum counter
value < aCompareValue < Maximum counter value”.

When using SSI encoder and the counter form is set as Absolute Position, each value in aCompareValue needs to
2 (MT+STIEN8M)
meet “0 < aCompareValue <

12. Please note that compare arrival timing will be different according to the input interface “Pulse input” or “SSI input” as
shown in the following figure.

Ex. aComparevValue=5 |  _______.{ {
8 D
7 77 7
Counting up Counting down
6 6
aCom pareVa'ue .................. 4 o 5 A e
I
3 | | !
2 o |
1 . |
0 i | « !
| | P) :
| | !
i i i

I

|
|
|
|
|
Counted Value 0X1X2X3X4 5 5X7X8X9X\ X7Xsis 4X3X2X1X0
Pulse Input - | ! « i
Timing to consider as reaching thetarget 3 |_| \g |
1 ]
! |

SSI Input -
Timing to consider as reaching thetarget |_|

S 1

Take aCompareValue = 5 as an example, SSI input compare arrival timing occurs in the counter value 4—5 and 6—5
instantaneous. For pulse input, when counting up, compare arrival timing occurs in the counter value 5—6

instantaneous; when counting down, compare arrival timing occurs in the counter value 5—4 instantaneous.

13. aAction is the specified action code when compare arrives. The functions are as below:
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aAction Function Note
0 No action
1 aY_OutputNo specifies the output point Off.
2 aY_OutputNo specifies the output point On.
3 aY_OutputNo specifies the output point Toggle output
(alternating ON/OFF).
4 aY_OutputNo specifies the output point Off + clear the

channel counter value.

aY_OutputNo specifies the output point On + clear the

S channel counter value. In addition to clearing the channel counter value,

clear iCurrentNo to 0.

aY_OutputNo specifies the output point Toggle

6
(alternating ON/OFF) + clear the channel counter value.

7 Clear the channel counter value.

8 Clear the channel counter value + all a¥_OutputNo Same as aAction = 7 clearance, and clear all
specify the output point Off. specified a¥_OutputNo output point.

Note: There will be a little delay between compare arrival occurrence and Action execution. The maximum delay time is
100us.

14. aY_OutputNo is specified output point number. The function is as the following:

aY_OutputNo Output Point
0 Y0.0
1 Y0.1
2 Y0.2
3 Y0.3

15. alnterruptNo is specified interruption number. The function is as the following:

alnterruptNo Bf{E

0 Not to set interruption

00O = 00~31, Interrupt_400_ModulelNO to Interrupt_431_ModuleIN31 of the corresponding
External Event

400
The corresponding Task will be started when compare arrives.

16. iCurrentNo displays the number of the group that currently has compare arrived. For example, when the counter
value is 200, which is lower than the group number 1 in the following compare table, the iCurrentNo value is 0; when
the counter value reaches 1000, which equals to the group number 1 in the following compare table, the iCurrentNo
valueis 1.

17. Please refer to the following table for the operator description of aCompareValue, aAction, a¥Y_OutputNo,
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alnterruptNo, and iCurrentNo. In the table, the iCompareLength value is assumed as 6.

ICurrentNo aCompareValue aAction _ aY_Output_No alnterruptNo
chggzr Source Compare Value goéncﬁ}?ég ﬁ;rtll\‘/;l Ol;\tlzl:rt] E;mt Interruption Number
p
1 1000 2(0n) 0(Y0.0) 400
2 2000 2(0n) 1(Y0.1) 401
3 3000 3(Toggle) 0(Y0.0) 402
4 4500 2(0n) 2(Y0.2) 403
5 5500 1(Off) 3(Y0.3) 404
6 6500 1(Off) 1(Y0.1) 405
18. When the instruction is started (bEnable is from Off to On) and the bUpdate flag is set to On to change

19.

20.

the parameter, the instruction will compare all the compare values in the compare table set by users
according to the current counter vale. The group values that are smaller than the current counter value
will execute the compare arrival action. For example, when the instruction starts with the counter value
3500, the actions numbered 1 ~3 (compare value < current counter value) in the compare table will be

executed once with the compare arrival action (Y0.0=0n, Y0.1=0n, Y0.0 Toggle (alternating ON/OFF)),
and iCurrentNo will be set to 3.

If bEnable is from On to Off, it means that shutting the table compare output function. iCurrentNo status

display will return to 0. The output point state is not changed by the instruction being off. Counter remains
counting, but no more comparison.

If any error situation occurs during startup, the bError error flag will be set to ON. Users can refer to
ErrorCode for troubleshooting.

Programming Example:

1.

Set the parameters of the relevant input pins as shown in the following figure (The settings in the following
figure are equivalent to those shown in the following table).

Mame Address  Data type Initialization

DHCCMPT_Length INT 10

DMCCMPT_CompareTable ARRAY [0,.9] OF DINT [1000, 2000, 3000, 4000, 5000, 5000, 7000, 3000, 2000, 10000]
DMCCMPT_ActionTable ARRAY [0..9] OF INT [10(3)]

DMCCMPT_YTable ARRAY [0..9] OF INT 01,230 1,2 30, 1]

DMCCMPT_InterruptTable ARRAY [0..9] OF INT [400, 401, 402, 403, 404, 405, 406, 407, 408, 409]
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iCurrentNo aCompareValue Source a:::it\ig;] S%ng‘r?:;e aY_Ou_tputNo Output aInte_rruptNo
Group Number Compare Value Action Point Number Interruption Number
1 1000 3 (Toggle) 0 (Y0.0) 400
2 2000 3 (Toggle) 1(Y0.1) 401
3 3000 3 (Toggle) 2(Y0.2) 402
4 4000 3 (Toggle) 3 (Y0.3) 403
5 5000 3 (Toggle) 0 (Y0.0) 404
6 6000 3 (Toggle) 1(Y0.1) 405
7 7000 3 (Toggle) 2 (Y0.2) 406
8 8000 3 (Toggle) 3 (Y0.3) 407
9 9000 3 (Toggle) 0 (Y0.0) 408
10 10000 3 (Toggle) 1(Y0.1) 409

2. When EN is OFF—ON, the instruction will compare all the compare values in the compare table set by users. The
group values that are smaller than the current counter value will execute the compare arrival action. Because the
counter value is still smaller than the first compare value 1000 when startup. No compare arrival specified action will
be executed, and iCurrentNo is O currently.

3.  When the counter value reaches 1000, compare arrives the first compare value (If it is pulse input, compare arrival
specified action will be executed when the counter value is 1000—1001).

4. When the counter value reaches 2000, compare arrives the second compare value, Y0.1 is OFF=>ON, 401
interruption program is executed, and iCurrentNo=2.

5. When the counter value reaches 3000, compare arrives the third compare value, Y0.2 is OFF-»ON, 402 interruption
program is executed, and iCurrentNo=3.

6.  When the counter value reaches 4000, compare arrives the fourth compare value, Y0.3 is OFF=»ON, 403 interruption
program is executed, and iCurrentNo=4.

7. Follow this rule to continue compare arrival from the fifth to tenth compare value. At this time iCurrentNo=10. Because
the last comparison has done, next compare vale will be set as the first compare value 1000.

8.  When the ring counter counts to 1000 again, compare arrives the first counter value, Y1.0 is ON=>OFF, 400
interruption program is executed, and iCurrentNo=1. Follow this rule to execute the subsequent comparison.

1 DFB_DECCNT_0
h DFB_DHCCNT
N JEESl— bEnable bBusy ~ e
LAS02HC_LocalID[ 0 |—|byLlocallD diCurCnt -0 |
AS02HC Channel[ 1 |—{usiChannelNo byCurSSI_SingleTurn [0 |
CNT_Update [EXFEE== rUpdate byCurSSI_MultiTurn |- [0 ]
1 —ju=sikction wS5SIStatus— [ o |
0 —|diActionValue wkefCnt - [ o |
bDir f=
uiCntStat — III
bError f=
ErrorCode — |DFB_NO_ERR
2 DFB_DHCCMPT_O
Eﬂ DFB_DHCCMET
EN EES—bEnable bBusy =
AS02HC_LocalID[ 0 |—{byLocalID iCurrentNo |- [0 |
AS0ZHC_Channel ulehannelNo bError M=
DECCMPT_UpdateSetting NG bUpdate ErrorCode [— [DEE_NO_ERR
DECCMPT_Length iCompareLength
DMCCMPT_CompareTable —jaCompareValue
DMCCMPT_ActionTable —aAction
DMCCMPT_YTable —a¥ OutputNo
DMCCMPT_InterruptTable —(alnterruptHo
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Timing Diagram:

10000
9000
8000
7000
6000
5000
4000
3000
2000

Channel 1 1000
Counter 0
Value

EN

iCurrenNo

Y0.0

Y0.1

Y0.2

Y0.3

° Library

. DL_ASModuleAPI_AX3.library
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6.19 DFB_DHCMEAS

. Supported products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_DHCMEAS : HC module frequency and rotation speed measurement

FB/FC| Instruction Graphic Expression ST Language

DFB_DHCMEAS(
bEnable:=,
byLocallD:=,
usiChannelNo:=,

DFB_DHCHMEAS
bEnable bBusy|
byLocalD diFrequency

bUpdate:=,

udiPulsePerRev:=,
Eior e iSamplingTime:=,
—— e iMovingAvgWindow:= ,
iMovingAvgWindow bBusy=> ,
diFrequency=>,
diRPM=>,
bError=>,
ErrorCode=>);

FB | DFB_DHCMEAS

. Input
Name Function Data Type (gztfta':ﬂ \‘::: ::)
bEnable Execute function block BOOL True/False (False)
byLocallD Expand module number BYTE 0~31(0)
usiChannelNo Channel number USINT 1~2(1)
bUpdate Update parameter flag BOOL True/False (False)

udiPulsePerRev Counting quantity per lap UDINT 1~4294967295 (1)

Sampling period

iSamplingTime (unit: ms) INT 1~1000 (1)
iMovingAvgWindow Average number of moves INT 1~10(1)
. Output
. Setting Value
Name Function Data Type (Default value)
bBusy Shows function block is BOOL True/False (False)

been executed

Average measurement -2, 147,483, 648 ~ 2, 147, 483,

diFrequency frequency results DINT 648 (0)
diRPM Average rotation speed DINT -2, 147,483, 648 ~ 2, 147, 483,
measurement results 648 (0)
bError FB instruction error flag BOOL True/False (False)
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. Setting Value
Name Function Data Type (Default value)
DFB_AS_MODULE_API_ERROR
ErrorCode Error code DFB_AS_MODULE_API_ERROR (DFB_NO_ERROR)

. Outputs Updating Timing

P b=

10.

Name Timing for shifting to True Timing for shifting to False
bBusy e When bEnable shifts to true. e When bEnable shifts to false.
diFrequency e Continuously update after bEnable e When bEnable shifts to false.
diRPM e Continuously update after bEnable e When bEnable shifts to false.
bError
e FB instruction execution error or input value error e When bEnable shifts to false.
ErrorCode
. Timing Diagram
bEnable
bBusy
bError
. Function

It is suggested that this instruction be placed under Main Task.
This function is supported when AX-3 Series firmware is V1.0.2 and above.
The output point Y0.0~Y0.3 in this instruction is the output point on the 02HC module.

The DHCMEAS instruction is AS02HC-A dedicated instruction. Its functions are frequency and rotation speed
measurements.

DHCMEAS needs to be used with the DHCCNT instruction. Only when DHCCNT is started, the counter value counts
according to input signals, and the measurement results are calculated by the change of the counter values.

Complete setting udiPulsePerRev, iSamplingTime, and iMovingAvgWindow parameters before executing the
instruction. bEnable will write the parameter once when it is first started. If users want to change parameters during
execution, the change method is to set new values first, and then set the bUpdate flag to On. When this instruction
completes the change, the instruction will clear the bUpdate flag to Off.

byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the number of the
second module on the right of CPU is 1, and so on. Regardless of any type of modules, all modules must be counted.
The maximum number of modules is 32.

usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of channel two is 2.

udiPulsePerRev is the counter value of one rotation of the encoder, and its setting range is 1~4294967295
(H’00000001~HFFFFFFFF).

iSamplingTime is sampling period, and its setting range is 1~1000 (unit: ms). According to the setting of
iSamplingTime, diFrequency frequency measurement result output and diRPM rotation speed measurement result
output will have different resolution.

diFrequency resolution = 1000 <+ iSamplingTime (unit: Hz)

186




AX Series-Standard Instructions Manual Chapter 6

diRPM resolution = 60000 + (iSamplingTime X udiPulsePerRev)(unit: rev/min)

Because the rotation speed calculation method is based on the CurCnt counter value of the beginning and end of the sampling
period, the following situations need to be excluded when designing sampling periods.

Encoder Type Counter Type Factors to Effect Measurement Accuracy

Ring Counter Displacement exceeds 23" in the sampling period.

Incremental encoder Displacement exceeds 23'in the sampling period, or the counter value

Linear Counter o
exceeds the upper/lower limit.

lengthy_
Shows absolute | Displacement exceeds 2™ !

Absolute SSI encoder position

in the sampling period.

Ring counter Displacement exceeds 23" in the sampling period.

11. iMovingAvgWindow is the average number of times, which performs moving average to measurement results. Its
setting range is 1 ~ 10.

12. diFrequency is the result of average measurement frequency (unit: Hz). The calculation method of the frequency is
as below:

CurCnt(t + iSamplingTime) — CurCnt(t)

difrequency(Hz) = iSamplingTime(ms) x 1073

13. diRPM is the result of the average rotation speed measurement (unit: rev/min). The calculation method of the rotation
speed is as below:

( CurCnt(t + iSamplingTime) — CurCnt(t) ) X 60
udiPulsePerRev X iSamplingTime(ms) x 1073

diRPM(rev/min) =
14. When the instruction is shut off, it means that the measurement function is disabled, and diFrequency & diRPM will
remain the same and no more update.

15. Please note that when the counter value is cleared or users change the counter value, the calculation result of
diFrequency and diRPM of the sampling period will be affected.

16. If any error situation occurs during startup, the bError error flag will be set to ON. Users can refer to ErrorCode for
troubleshooting.

Programming Example: Incremental encoder

1. Set CH1 Input Interface in AS02HC-A Parameters to “Pulse Input’, set Pulse Type to “A/B phase (2x)”, and set
Counter Type to “Ring counter” as shown in the following figure:

(7 AsoaHC A x

ASD2HC-A Parameters Parameter Type Value Default Value
§ CH1Input Interface Enumeration of WORD Pulse Input OFF
= [l Channel 1 Pulse Input parameter
= CH1Pulse Input Settings
@ Pulse Type Enumeration of UINT AfB phase (2x) AfB phase (2x)
Information % Counter Type Enumeration of UINT Ring counter Ring counter

AS0ZHC-A IO Mapping

Status

2. Set udiPulsePerRev to 1000, set iSamplingTime to 1000, and set iMovingAvgWindow to 10.

3. When setting MO=ON, the DHCCNT counter starts to count. At the same time, set the DHCMEAS parameters to the
module, and start to measure frequency and rotation speed. The pulse number counted every 1000ms is displayed
in diFrequency and diRPM.

4. When the motor operation frequency is 5kHz, diFrequency shows 5kHz, and diRPM shows 300rev/min.
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[N

DFE_DHECCNT_0

m

Mo JESE—bEnable

LS02HC LocalID[ 0 |—|byLocalID

LS02HC Channel [ 1 |—|usiChannelNo

CHT Update [ERad==bUpdate

1 —usiAecticn

DFE_DHCCHNT

0 —/difctionValue

byCur55I_ SingleTurn
byCurS5I_MultiTurn
wS5IStatus

m—

bBusy
diCurCnt

L
o0

EH%HHBBEa

wRefCnt
bDir
uiCntStat

bError
ErrorCode — |DEE_NO_ERR

DFE_DHCMEZS_0

uo R

LS02HC LocalID[ o |—
L4502HC_Channel

DECHMEAS Updeate [ERTER==
AS02HC_PulsePerRev
AS02HC_SimpleTime
AS02HC_AVGWindow

Eﬂ DFE_DHCMERLS

bEnable bBuay = iy
byLocallD diFrequency [—
usiChannelNo diREM —
blUpdate bError = Ryifsd
udiPulsePerRev ErrorCode — |DFE_RO_ERR
iSamplingTime

iMovingAvgWindow

° Library

= DL_ASModuleAPI_AX3.library

188



AX Series-Standard Instructions Manual Chapter 6

6.20 DFB_DADLOG

. Supported products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_DADLOG : Analog input module data record.

FB/FC Instruction Graphic Expression ST Language
DFB_DADLOG(
bEnable:=,
byRemotelD:=,
byLocallD:=,
usiChannelNo:=,
DFB_DADLOG iMode:=,
—bEnable bDonef— . .
—{byRemotelD bBusy}— iPeriod:=,
—h | — H H =
FB DFB DADLOG —u:ilfsﬁn:imo EI”EEEEESZEZ_ iTotalPoints:=,
— —liMode iCurPointNof— iPostTrigger:: ,
—iPeriod bErrorf—
—iTotalPoints ErrorCodef— bDone=> 3
—liPostTrigger bBU3y=> ,
alntegerData=>,
aFloatData=> ,
iCurPointNo=>,
bError=>,
ErrorCode=>);
. Input
Name Function Data Type Setting Value (Default value)
bEnable Execute function block BOOL True/False ( False )
* 0: CPU
byRemotelD CPU or remote module BYTE 1~15: remote module(0)
byLocallD Expansion module ID BYTE 0~31(0)
usiChannelNo Specified channel number USINT 1~2(1)
iMode Output mode setting INT 0~3(0)
iPeriod Speed fetch cycle time INT 10~1000(1000)
. . Please refer to the description in the
iTotalPoints total number of records INT Function description ( 1)
iPostTriaaer Number of records after INT Please refer to the description in the
99 triggering Function description (0 )

*Note: Currently only support mode 0.

. Output
Name Function Data Type Output Range (Default value)
bDone When the pulse output is done. BOOL True/False ( False )
bBusy Shows funecig)cr:jtbel ng Is been BOOL True/False ( False)
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Name Function Data Type Output Range (Default value)
alnteaerData The device that stores the record ARRAY[0~1999] Please refer to chapter 15.2.1 of AS
9 value when Format is Integer OF INT Module Manual ( 0)
aFloatData The device that stores the recorded ARRAY[0~1999] Please refer to chapter 15.2.1 of AS
value when Format is Floating OF REAL Module Manual ( 0)
iCurPointNo Accumulated record points INT 0~2000(0)
bError FB instruction error flag BOOL True/False ( False )
DFB AS MODULE DFB_AS_MODULE_API_ERROR
ErrorCode Error Code AP|_ERROR ( DFB_NO_ERROR)

. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone e When the execution of FB is completed. e When bExecute shifts to False.
bBusy e When the execution of FB starts. e When bExecute shifts to False.
alntegerData e Keep updating until the record is complete. e When bExecute shifts to False.
aFloatData e Keep updating until the record is complete. e When bExecute shifts to False.
iCurPointNo e Keep updating until the record is complete. e When bExecute shifts to False.
bError

e \When the FB instruction is executed incorrectly or

: N When bExecute shifts to False.
the input value is incorrect

ErrorCode

. Timing Diagram

bEnable

bDone

bBusy

bError

. Funtion
1. This Function is only supported by the AX-3 series firmware version V1.0.3 or above.

2. This command is a dedicated command for analog input modules (AS04AD-A, ASO06XA-A, AS02ADH-A). Function is
to enable/disable the recording function, and send the recorded data from the module to the specified alntegerData
or aFloatData ( Determined according to the Format setting in the module Parameters page).

3.  The specifications of the Record Period and the number of points corresponding to each Model are described in the
following table. For detailed usage, please refer to the iMode parameter description.

Model Record Period Number of Records

AS04AD-A Fixed period mode: Fixed to 500 records
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AS06XA-A The setting range is 1~100, and the unit time is fixed at 10ms

Fixed period (Fixed period) mode, trigger start types fixed period

(Fixed period + Trigger Start) mode, trigger position designation

(Fixed period + Trigger position Assign) recording mode:

Setting range 1~32000, selectable time unit 20us/40us/80us
(Note: The time unit is the sampling period set by HWCONFIG)

AS02ADH-A Point Logging mode: Can set from 1 to 2000 records

One point is recorded every time the external input point is
triggered, and there is no fixed period; the trigger timing of the
external input point is set by HWCONFIG.

Channel 1 triggers when X0.0 shift to True or False

Channel 2 triggers when X0,1 shift to True or False

4, byRemotelD specifies the group number of the analog input module connected to the right side of the host or the
right side of the remote module, the host number is 0, the number of the first remote module is 1, and so on, the
maximum number of groups is 15.

5. byLocallD specifies the module number. The sequence number of the modules connected to the right side of the
host starts from 0, second module is 1, and so on. Regardless of any type of modules, they must be counted, and the
maximum number of modules is limited to 32 units.

usiChannelNo specifies the channel number. Channel 1 is numbered 1, channel 2 is numbered 2.

iMode is recording mode. Modes supported by each Model are shown in the table below.

Applicable Model iMode Value Name Recording Mode Descroption
AS04AD-A

0 Fixed Period mode Execute fixed period records
AS06XA-A

0 Fixed Period mode Execute fixed period records

Waiting for the trigger signal of
the external input point. When

1 Fixed period + Trigger Start mode the trigger is received, the fixed
period recording is executed
immediately.

AS02ADH-A No fixed period. One record is
2 Point Logging mode recorded every time the external

input point is triggered.

The external trigger timing point
. . . can be specified to record the

3 Fixed period + Trigger Start mode ) ) )
data recorded in the fixed period

before / after.

(1)  Fixed period (Fixed period) mode:
Set iMode=0, the command bEnable is turned on to execute the recording with the set Record Period. When the set
total number of records is completed, the bDone flag will be automatically set to TRUE.
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Example :

Set iTotalPoints = 2000

0 : i t
bEnable ' | : |
iCurPointNo 0| 1~1999 [ 2000 | 0~1999 {2000
bDone

(2) Fixed period + Trigger Start mode :

Set iMode=1, turn on the command bEnable before starting the recording. When the external trigger input point is
triggered, the recording will be executed with the set Record Period immediately, and the bDone flag will be
automatically set to True when the recording is completed. Any operation on the external trigger input point will not
affect the recording until the set total number of records is completed; however, when the record number has been
completed and the bDone flag is True, the external input point can be re-triggered to start a new record. A round of
records does not need to be closed and restarted by bEnable.

Corresponding to external trigger input signal source

Record Channel (Set the trigger timing of the external input point in the External Trigger Input of the
module Parameters)

Channel 1 Triggers when X0.0 shift to True or False
Channel 2 Triggers when XO0,1 shift to True or False
Example :

Set iTotalPoints = 2000, The trigger timing of the external input point is set as the rising edge trigger.

0 : : t
bEnableJ |_
shpeEE A 1 il
icurPointe. 0| 1~1999 [ 2000 ] 0~1999 (2000

bDone I_

The fixed period + trigger start mode is similar to the fixed period mode, but the recording start timing of the fixed period
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mode will be affected by the host scan time and module communication time, causing delay, please refer to below
picture. In the Fixed period mode, it is assumed that MO is the device that controls the DADLOG command bEnable.
When MO is turned OFF->ON, the module does not start recording immediately, but with a small delay.

A Fixed period mode record point
I:l Trigger start mode record point

0

Fixed period mode |

MOJ

Record start

Host scantime +
Communication delay

Trigger fixed period mode |

Extemal Trigger
input

Record start

(3) Point Logging Mode :
Set iMode=2. Turn on the command bEnable before starting to record. Each time the external trigger input point is
triggered, one record will be recorded. When the set total number of records is reached, the bDone flag will be
automatically set to True; if wish to continue recording after the bDone flag is True, user must restart the command.
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(4)

Corresponding to external trigger input signal source

Record
Channel (Set the trigger timing of the external input point in the External Trigger Input of the
module Parameters)
Channel 1 Triggers when X0.0 shift to True or False
Channel 2 Triggers when XO0,1 shift to True or False
Example :

Set iTotalPoints = 2000, The trigger timing of the external input point is set as the rising edge.

2 2000
S B o2 b
L ¥ -"T"- " N P " &
bEnable J : “ |—|
Extarnai triggsr input ﬂ_ﬂ ﬂ ﬂj ﬂ ﬂ Ti ﬂ
icurointve 0 | 1] 2 [ ':::. 1998 I T fof 1+ [ 2 |3 J4
1999 I

Fixed period + Trigger position Assign Mode :

Set iMode=3, and set the iTotalPoints and iPostTrigger parameters. This mode is triggered by an external input point
and records a specific number of strokes before/after the trigger according to the setting. After using the command
bEnable to enable this recording mode, AS02ADH-A will start to wait for the external trigger input signal, and start
sampling immediately after the signal is triggered. When the Number of Records reaches the set number of records,
the bDone flag will be automatically set to True. The iCurPointNo value is 0 before the trigger. After the trigger, the
module starts to send the record data before the trigger to the host, so the iCurPointNo value will gradually catch up
with the accumulated record number.

Corresponding to external trigger input signal source

Record
Channel (Set the trigger timing of the external input point in the External Trigger Input of the
module Parameters)
Channel 1 Triggers when X0.0 shift to True or False
Channel 2 Triggers when XO0,1 shift to True or False
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Example :

Set iMode=3, iTotalPoints = 2000, iPostTrigger = 1500, means that the position of the 501st point (iTotalPoints -

iPostTrigger) will be the first data recorded by the current external trigger.

i ints : iTotalPoints : 2000
- iTotalPoints : 2000 > - ‘
¥ e e e i e i
: : . iy ‘ ven : _______ :
Vv e v .-f Vi lridre - - - )
iPostTrigger : 1500 : : iPostTrigger : 1500
0 t

bEnable__|
SMETEBEA ﬂ ﬂ
r

iCurPointNo 0 [ 1~1999 | ] 2000 [ o

bDone ‘ |

1.  iPeriod is set for Record Period, the description is as follows :

Model iPeriod Range iPeriod Unit
ASO04AD-A
1~100 Fixed as 10ms, cannot be changed.
ASO06XA-A

The sampling cycle time must be set by AS02ADH-A Parameters, 20us,
AS02ADH-A 1~32000 40us and 80us can be selected.

If "iMode=2: Point Logging Mode" is used, this iPeriod setting is invalid.

2. iTotalPoints is the total number of records. This parameter is only valid for AS02ADH-A, and can be set up to 2000
points; other models are fixed at 500 points regardless of the setting of this parameter.

Model Total Recordm Setting Range
AS04AD-A
The setting is invalid, fixed at 500.
AS06XA-A
AS02ADH-A Can be set, 1~2000 records.
3. iPostTrigger is the points recorded after the trigger occurs. This parameter is used in combination with the total

number of records iTotalPoints to record the data before and after the trigger. This parameter is only used in Fixed
period + Trigger position Assign mode (iMode=3), and is invalid in other modes. Please be cautious that this value
should not be greater than the total number of iTotalPoints. If it exceeds, it will automatically use the iTotalPoints value
as Number of Records.

Example : If set iTotalPoints = 100, iPostTrigger = 200. Since iPostTrigger is greater than the total number of records,

iPostTrigger will be automatically regarded as 100, so only 100 records after the trigger will be recorded.

Model iPostTrigger Setting Range
AS02ADH-A 0~2000 records (Must not be greater than the total number of iTotalPoints records)
Example :
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Set iTotalPoints= 100, iPostTrigger= 700, the 1000 records include the first 300 records and the last 700 records triggered
by the external trigger input point.

alntegerData and aFloatData are specified arrays to store record values. (According to the Format setting in the
parameters page of the module to determine which array to store in, the value in the other array will be cleared to
0).

iCurPointNo is to display the number of records that the module has sent back to the host. When the record is in
progress, the iCurPointNo value may not be displayed in a consistent value due to the influence of the scanning
cycle.

bDone is the flag of record completion. When bDone is OFF->ON, it means that all record values have been
transferred to the specified alntegerData or aFloatData array. The bDone flag will be automatically initialized to OFF
when bEnable changes from OFF->ON.

If the command is closed, the specified channel will stop updating the values in the right half of the command.

When any error occurs during startup, the bError error flag will be set to ON. Please refer to the error code of
ErrorCode for troubleshooting.

° Library

DL_ASModuleAPI_AX3.library
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6.21 DFB_DADPEAK

. Supported Products

= AX-308E, AX-364E, AX-300, AX-324N

DFB_DADPEAK : Analog input module peak record.

FB/FC Instruction Graphic Expression ST LANGUAGE
DFB_DADPEAK(
bEnable:=,
byRemotelD:=,
DFB_DADPEAK byLocallD:=,
—bEnable bBusy[— usiChannelNo:=,
_EyRemoteID i.Ma.x\n’aIue— bBusy—>
—byLocalD iMinValuef— ==,
FB DFB_DADPEAK —lusiChannelNo r::qa;\\’{:'luuiz iMaxValue=> ,
Erro?ggdoer: iMinValue=> ’
rMaxValue=> ,
rMinValue=> ,
bError=>,
ErrorCode=> );
. Input
Name Function Data Type Setting Value (Default value)
bEnable Execute function block BOOL True/False ( False )
byRemotelD* The CPU or remote BYTE 1~15: Remote module
module ID
byLocallD Expansion module ID BYTE
usiChannelNo Specify channel number USINT
*Note: Currently only support mode O.
. Output
Name Function Data Type Output Range (Default value)
Indicates that the function
bBusy block is being executed. BOOL True/False ( False )
. Maximum value when Format Please refer to AS Module Manual
iMaxValue . INT
is Integer. chapter 15.2.1 of (0)
iMinValue Minimum value when Format is INT Please refer to AS Module Manual
Integer. chapter 15.2.1 of (0)
Maximum value when Format Please refer to AS Module Manual
rMaxValue is Floating. REAL chapter 15.2.1 of (0)
. Minimum value when Format is Please refer to AS Module Manual
rMinValue Floating. REAL chapter 15.2.1 of (0)
bError FB instruction error flag. BOOL True/False ( False )
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Name Function Data Type Output Range (Default value)
DFB_AS_MODULE_ DFB_AS_MODULE_API_ERROR
ErrorCode Error Code AP|_ERROR ( DFB_NO_ERROR )

Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False

bBusy e When the execution of FB starts. e When bExecute shifts to False.
iMaxValue e Continuous update after bEnable e When bExecute shifts to False.
iMinValue e Continuous update after bEnable e When bExecute shifts to False.
rMaxValue e Continuous update after bEnable e When bExecute shifts to False.
rMinValue e Continuous update after bEnable e When bExecute shifts to False.

bError ¢ When the FB instruction Is e)geguted e When bExecute shifts to False.
ErrorCode incorrectly or the input value is incorrect

Timing Diagram

bEnable

bBusy

bError

Funtion

This Function is only supported by the AX-3 series firmware version V1.0.3 or above.

The DADPEAK command is a dedicated command for analog input modules (ASO4AD-A, ASO8AD-B, ASO8AD-C,
AS06XA-A, AS02ADH-A), and its Function is to enable/disable the module to record the peak value.

byRemotelD specifies the group number of the analog input module connected to the right side of the host or the
right side of the remote module, the host number is 0, the number of the first remote module is 1, and so on, the
maximum number of groups is 15.

byLocallD specifies the module number, the sequence number of the modules connected to the right side of the host,
the number of the first module is 0, the number of the second module is 1, and so on, regardless of any type of
modules, they must be counted, and the maximum number of modules is limited. for 32 units.

usiChannelNo specifies the number of the counter channel to be controlled, the number of Channel 1 is 1, and the
number of Channel 2 is 2.

According to the Format setting in the module Parameters page, determine whether the maximum and minimum
values are placed in iMaxValue and iMinValue or in rMaxValue and rMinValue. The maximum and minimum values
of another Data Type will be cleared to 0.

The following describes the maximum and minimum values of INT or REAL type represented by MaxValue and
MinValue.

MaxValue and MinValue are the maximum and minimum values respectively. When bEnable is changed from OFF-
>ON, MaxValue and MinValue will be initialized to the latest measurement value, and then the peak value recording
Function will start, and the channel will continue to detect the maximum and minimum values. value and update to
MaxValue and MinValue.

If bEnable changes from ON to OFF, it means that the peak value recording function is turned off. At this time, the
content values of MaxValue and MinValue will remain unchanged and will not be updated.
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10. When any error occurs during the startup process, the bError flag will be set to ON. Please refer to the error code of
ErrorCode for troubleshooting.

° Library

. DL_ASModuleAPI_AX3.library
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6.22 Error Codes and Troubleshooting

Description

Cause of Error

Corrective Action

DFB_FROM_ERR_PARAMETER

Enter parameter error

Confirm if the input
parameters are correct.

DFB_FROM_ERR_COMMUNICATION

CAN bus communication
error

Confirm the error record.

DFB_FROM_ERR_CRADDR

CR address error

Check if the CR address
is correct.

DFB_TO_ERR_PARAMETER

Enter parameter error

Confirm if the input
parameters are correct.

DFB_TO_ERR_COMMUNICATION

CAN bus communication
error

Confirm the error record.

DFB_TO_ERR_CRADDR

CR address error

Check if the CR address
is correct.

DFB_DLCCAL_ERR_NOT_SUPPORT
_MODULE

byRemotelD and byLocallD
correspond to the module
that is not the AS02LC
module.

Confirm byRemotelD,
byLocallD, and the
corresponding module.

DFB_DLCCAL_ERR_INVALID_GROUP

byRemotelD input error

Confirm if byRemotelD
input value is correct.

DFB_DLCCAL_ERR_INVALID_MODULE

byLocallD input error

Confirm if byLocallD input
value is correct.

DFB_DLCCAL_ERR_INVALID_CHNO

usiChannelNo input error

Confirm if usiChannelNo
input value is correct.

DFB_DLCCAL_ERR_INVALID_TWEIGHT

aTWeight input error

Confirm if aTWeight input
value is correct.

DFB_DLCCAL_ERR_INVALID_TPOINT

iTPoint input error

Confirm if iTPoint input
value is correct.

DFB_DLCCAL_ERR_MODULE_
REPORTS_AN_ERROR

Module on the right reports
error.

Check the error code
reported in the Diagnosis
Message in the Status of
the module page, and
check this error code in
the AS Series module
manual.

DFB_DLCWEI_ERR_NOT_SUPPORT _
MODULE

byRemotelD and byLocallD
correspond to the module
that is not the AS02LC
module.

Confirm byRemotelD,
byLocallD, and the
corresponding module.

DFB_DLCWEI_ERR_INVALID_GROUP

byRemotelD input error

Confirm if byRemotelD
input value is correct.

DFB_DLCWEI_ERR_INVALID_MODULE

byLocallD input error

Confirm if byLocallD input
value is correct.

DFB_DLCWEI_ERR_INVALID_CHNO

usiChannelNo input error

Confirm if usiChannelNo
input value is correct.

DFB_DLCWEI_ERR_INVALID_STABLE

rStable input error

Confirm if rStable input
value is correct.

DFB_DLCWEI_ERR_MODULE_REPORTS
_AN_ERROR

Module on the right reports
error.

Check the error code
reported in the Diagnosis
Message in the Status of
the module page, and
check this error code in
the AS Series module
manual.

DFB_DPUCONF_ERR_INVALID_MODULE

byLocallD input error

Confirm if byLocallD input
value is correct.

DFB_DPUCONF_ERR_NOT_SUPPORT
_MODULE

byLocallD and iAxis
correspond to the module
that is not the PU module.

Confirm byLocallD, iAxis,
and the corresponding
module.
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Description

Cause of Error

Corrective Action

DFB_DPUCONF_ERR_INVALID_AXIS

iAxis input error

Confirm if iAxis input
value is correct.

DFB_DPUCONF_ERR_INVALID_MODE

iMode input error

Confirm if iMode input
value is correct.

DFB_DPUCONF_ERR_INVALID_SSPEED

iStartSpeed input error

Confirm if iStartSpeed
input value is correct.

DFB_DPUCONF_ERR_INVALID_ATIME

iAccTime input error

Confirm if iAccTime input
value is correct.

DFB_DPUCONF_ERR_INVALID_DTIME

iDecTime input error

Confirm if iDecTime input
value is correct.

DFB_DPUCONF_ERR_INVALID_MSPEED

diMaxSpeed input error

Confirm if diMaxSpeed
input value is correct.

DFB_DPUCONF_ERR_INVALID_ZNO

iZ_no input error

Confirm if iZ_no input
value is correct.

DFB_DPUCONF_ERR_INVALID_OFFSET

iOffset input error

Confirm if iOffset input
value is correct.

DFB_PUSTAT _ERR_INVALID_MODULE

byLocallD input error

Confirm if byLocallD input
value is correct.

DFB_PUSTAT_ERR_NOT_SUPPORT
_MODULE

byLocallD and iAxis
correspond to the module

that is not the PU module.

Confirm byLocallD, iAxis,
and the corresponding
module.

DFB_PUSTAT _ERR_INVALID_AXIS

iAxis input error

Confirm if iAxis input
value is correct.

DFB_DPUPLS_DPUDRI_DPUDRA_ERR
_INVALID_MODULE

byLocallD input error

Confirm if byLocallD input
value is correct.

DFB_DPUPLS_DPUDRI_DPUDRA_ERR
_NOT_SUPPORT MODULE

byLocallD and iAxis
correspond to the module

that is not the PU module.

Confirm byLocallD, iAxis,
and the corresponding
module.

DFB_DPUPLS_DPUDRI_DPUDRA_ERR_
INVALID_AXIS

iAxis input error

Confirm if iAxis input
value is correct.

DFB_DPUPLS_DPUDRI_DPUDRA_ERR _
INVALID_TARSPEED

diTarSpeed input error

Confirm if diTarSpeed
input value is correct.

DFB_DPUPLS_DPUDRI_DPUDRA_ERR _
POSITIVELIMIT_EXCEEDED

Exceed the positive limit
position setting

Close the function block,
set to run to the opposite
direction and restart.

DFB_DPUPLS_DPUDRI_DPUDRA_ERR _
NEGATIVELIMIT_EXCEEDED

Exceed the negative limit
position setting

Close the function block,
set to run to the opposite
direction and restart.

DFB_DPUZRN_ERR_INVALID_MODULE

byLocallD input error

Confirm if byLocallD input
value is correct.

DFB_DPUZRN_ERR_NOT_SUPPORT MODULE

byLocallD and iAxis
correspond to the module

that is not the PU module.

Confirm byLocallD, iAxis,
and the corresponding
module.

DFB_DPUZRN_ERR_INVALID_AXIS

iAxis input error

Confirm if iAxis input
value is correct.

DFB_DPUZRN_ERR_INVALID_MODE

iMode input error

Confirm if iMode input
value is correct.

DFB_DPUZRN_ERR_INVALID_TARSPEED

diTarSpeed input error

Confirm if diTarSpeed
input value is correct.

DFB_DPUZRN_ERR_INVALID_JOGSPEED

iJogSpeed input error

Confirm if iJogSpeed
input value is correct.

DFB_DPUJOG_ERR_INVALID_MODULE

byLocallD input error

Confirm if byLocallD input
value is correct.

DFB_DPUJOG_ERR_NOT_SUPPORT
_MODULE

byLocallD and iAxis
correspond to the module

that is not the PU module.

Confirm byLocallD, iAxis,
and the corresponding
module.

DFB_DPUJOG_ERR_INVALID_AXIS

iAxis input error

Confirm if iAxis input
value is correct.
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DFB_DPUJOG_ERR_INVALID_JOGSPEED

diJogSpeed input error

Confirm if diJogSpeed
input value is correct.

DFB_DPUJOG_ERR_POSITIVELIMIT
_EXCEEDED

Exceed the positive limit
position setting

Close the function block,
set to run to the opposite
direction and restart.

DFB_DPUJOG_ERR_NEGATIVELIMI
T_EXCEEDED

Exceed the negative limit
position setting

Close the function block,
set to run to the opposite
direction and restart.

DFB_DPUMPG_ERR_INVALID_MODULE

byLocallD input error

Confirm if byLocallD input
value is correct.

DFB_DPUMPG_ERR_NOT_SUPPORT
_MODULE

byLocallD and iAxis
correspond to the module
that is not the PU module.

Confirm byLocallD, iAxis,
and the corresponding
module.

DFB_DPUMPG_ERR_BEUSED_BY
_DPUCNT

The pin is currently being
used by the DPUCNT
function block.

After the DPUCNT
function block is closed,
re-trigger DPUMPG.

DFB_DPUMPG_ERR_INVALID_AXIS

iAxis input error

Confirm if iAxis input
value is correct.

DFB_DPUCNT_ERR_INVALID_MODULE

byLocallD input error

Confirm if byLocallD input
value is correct.

DFB_DPUCNT_ERR_NOT_SUPPORT
_MODULE

The module corresponding to
byLocallD is not the PU
module.

Confirm byLocallD and
the corresponding
module.

DFB_DPUCNT_ERR_BEUSED_BY_OTHER

The pin is currently being
used by other function
blocks.

After other function
blocks are closed, re-
trigger DPUCNT.

DFB_DMPID_ERR_NOT_SUPPORT
_MODULE

Module does not support this
instruction.

Confirm if the module is
the TC module.

DFB_DMPID_ERR_INVALID_GROUP
_OR_MODULE_ID

Group number or module
number setting error

Confirm if the input pin is
in the correct range.

DFB_DMPID_ERR_COMMUNICAION

No response from module,
communication timeout

Check if the module in
the device area is
properly connected.

DFB_DMPID_ERR_NO_CHANNEL

Channel setting error

Confirm if the input
parameter is correct.

DFB_DMPID_ERR_CHANNEL_IS_
EXECUTING_PID

The channel is executing the
PID function, and repeating
designation is not allowed.

Confirm if the PID
function is open and is
been executed.

DFB_DHCCNT_ERR_NOT_SUPPORT
_MODULE

Module does not support this
instruction.

Confirm if the module is
the HC module.

DFB_DHCCNT_ERR_INVALID_INPUT _
VALUE_TO_HC_MODULE

When updating parameter to
the module, module response
error.

Confirm if the input pin is
in the correct range.

DFB_DHCCNT_ERR_COMMUNICAION

No response from module,
communication timeout

Check if the module in
the device area is
properly connected.

DFB_DHCCNT_ERR_HC_MODULE_
CONFIG_ERROR

Module configuration setting
error

Confirm if the setting
parameter of the input
device is correct.

DFB_DHCCNT_ERR_NO_CHANNEL

HC module does not have
this counter channel.

Confirm if the used
channel number is the
module support number.

DFB_DHCCNT_ERR_INTERFACE_OF _
CHANNEL_IS_DISABLE

Input interface is not
selected, instruction
operation is not allowed.

Confirm if the channel
input interface enable the
corresponding functions.

DFB_DHCCNT_ERR_INVALID_ACTION
_VALUE

usiAction value is invalid.

Confirm if the input pin
usiAction is correct.

DFB_DHCCNT_ERR_CHANNEL_[S
_EXECUTING_CNT

The module channel is
executing the counting
function, and repeating
designation is not allowed.

Confirm if the HC
counting function is
enabled and is being
executed.
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DFB_DHCCAP_ERR_NOT_SUPPORT
_MODULE

Module does not support this

instruction.

Confirm if the module is
the HC module.

DFB_DHCCAP_ERR_INVALID_INPUT
_VALUE_TO_HC_MODULE

When updating parameters
to the module, module
response error.

Confirm if the input pin is
in the correct range.

DFB_DHCCAP_ERR_COMMUNICAION

No response from module,
communication timeout

Check if the module in
the device area is
properly connected.

DFB_DHCCAP_ERR_HC_MODULE
_CONFIG_ERROR

Module configuration setting

error

Confirm if the setting
parameter of the input
device is correct.

DFB_DHCCAP_ERR_NO_CHANNEL

HC module does not have
this counter channel.

Confirm if the used
channel number is the
module support number.

DFB_DHCCAP_ERR_INTERFACE_OF
_CHANNEL_IS_DISABLE

Input interface is not
selected, instruction
operation is not allowed.

Confirm if the channel
input interface enable the
corresponding functions.

DFB_DHCCAP_ERR_INVALID_TRGSEL_VALUE

byTrgSel value is invalid.

Confirm if input pin
byTrgSel is correct.

DFB_DHCCAP_ERR_CHANNEL_IS_EXECUTING_CAP

The module channel is
executing the capture
function, and repeating
designation is not allowed.

Confirm if the HC capture
function is enabled and is
being executed.

DFB_HCDO_ERR_INVALID_MODULE

byLocallD input error

Confirm the input value is
correct.

DFB_HCDO_ERR_NOT_SUPPORT_MODULE

byLocallD corresponds to a
module that is not the HC
module.

Confirm the module to
which the function block
corresponds.

DFB_HCDO_ERR BEUSED_BY_OTHER_DFB

HC module is current being
used by other function
blocks.

After other function
blocks are closed, re-
trigger HCDO.

DFB_DHCCMP_ERR_INVALID_MODULE

byLocallD input error

Confirm the input value is
correct.

DFB_DHCCMP_ERR_NOT_SUPPORT MODULE

byLocallD corresponds to a
module that is not the HC
module.

Confirm the module to
which the function block
corresponds.

DFB_DHCCMP_ERR_INVALID_CHNO

usiChannelNo input error

Confirm the input value is
correct.

DFB_DHCCMP_ERR_INVALID_ACTION{

iActionValue1 input error

Confirm the input value is
correct.

DFB_DHCCMP_ERR_INVALID_YNO1

iY_OutputNo1 input error

Confirm the input value is
correct.

DFB_DHCCMP_ERR_INVALID_ACTION2

iActionValue2 input error

Confirm the input value is
correct.

DFB_DHCCMP_ERR_INVALID_YNO?2

iY_OutputNo2 input error

Confirm the input value is
correct.

DFB_DHCCMP_ERR_INVALID_INTERRUPTNO1

ilnterruptNo1 input error

Confirm the input value is
correct.

DFB_DHCCMP_ERR_INVALID_INTERRUPTNO2

iInterruptNo2 input error

Confirm the input value is
correct.

DFB_DHCCMPT_ERR_INVALID_MODULE

byLocallD input error

Confirm the input value is
correct.

DFB_DHCCMPT_ERR_NOT_SUPPORT_MODULE

byLocallD corresponds to a
module that is not the HC
module.

Confirm the module to
which the function block
corresponds.

DFB_DHCCMPT_ERR_INVALID_CHNO

usiChannelNo input error

Confirm the input value is
correct.

DFB_DHCCMPT_ERR_INVALID_COMPARELENGTH

iCompareLength input error

Confirm the input value is
correct.

DFB_DHCCMPT_ERR_INVALID_COMPARETABLE

aCompareValue input error

Confirm the input value is
correct.
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DFB_DHCCMPT_ERR_INVALID_ACTIONTABLE

aAction input error

Confirm the input value is
correct.

DFB_DHCCMPT_ERR_INVALID_YNOTABLE

aY_OutputNo input error

Confirm the input value is
correct.

DFB_DHCCMPT_ERR_INVALID_INTERRUPTNOTABLE

alnterruptNo input error

Confirm the input value is
correct.

DFB_DHCMEAS_ERR_INVALID_MODULE

byLocallD input error

Confirm the input value is
correct.

DFB_DHCMEAS_ERR_NOT_SUPPORT_MODULE

byLocallD corresponds to a
module that is not the HC
module.

Confirm the module to
which the function block
corresponds.

DFB_DHCMEAS_ERR_INVALID_CHNO

usiChannelNo input error

Confirm the input value is
correct.

DFB_DHCMEAS_ERR_INVALID_PULSEPERREV

udiPulsePerRev input error

Confirm the input value is
correct.

DFB_DHCMEAS_ERR_INVALID_SAMPLINGTIME

iSamplingTime input error

Confirm the input value is
correct.

DFB_DHCMEAS_ERR_INVALID_AVERAGETIMES

iMovingAvgWindow input
error

Confirm the input value is
correct.

DFB_DADLOG_ERR_INVALID_GROUP

byRemotelD input error

Please confirm whether
the input value of
byRemotelD is correct

DFB_DADLOG_ERR_NOT_SUPPORT_MODULE

The module corresponding to
byLocallD is not an AD
module

Please confirm the
module corresponding to
the function block

DFB_DADLOG_ERR_INVALID_MODULE

byLocallD input error

Please confirm whether
the input value is correct

DFB_DADLOG_ERR_INVALID_POINTS

iTotalPoints typo

Please confirm whether
the input value is correct

DFB_DADLOG_ERR_INVALID_CHNO

usiChannelNo input error

Please confirm whether
the input value is correct

DFB_DADLOG_ERR_INVALID_MODE

iMode input error

Please confirm whether
the input value is correct

DFB_DADLOG_ERR_INVALID_PERIOD

iPeriod input error

Please confirm whether
the input value is correct

DFB_DADPEAK_ERR_INVALID_GROUP

byRemotelD input error

Please confirm whether
the input value of
byRemotelD is correct

DFB_DADPEAK_ERR_NOT_SUPPORT_MODULE

The module corresponding to
byLocallD is not an AD
module

Please confirm the
module corresponding to
the function block

DFB_DADPEAK_ERR_INVALID_MODULE

byLocallD input error

Please confirm whether
the input value is correct

DFB_DADPEAK_ERR_INVALID_CHNO

usiChannelNo input error

Please confirm whether
the input value is correct
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7.1 DFB_COMRS
. Supported Products
= AX Series(Without supporting AX-8)
DFB_COMRS: Instruction to send and receive communication data via COM port.
FB/FC Instruction Graphic Expression ST Language
DFB_COMRS (
bExecute:=,
byComPort:=,
DFB_COMRS RxMode:=
—bExecute bDone— ParaSet-= ’
—byComPort bBusy — =,
FB DFB_COMRS _lnymod bErorl— B
—Par«:-xgete Erfori?(;— bDone=>,
uiRcvlen— bBusy=>,
bError=>,
Errorld=>,
uiRcvLen=>);
e Input
. Setting Value
Name Function Data Type (Default value)
E te the function block.
bExecute xe(.:u. ethe unc.lon ¢ BOOL True/False(False)
(Rising-edge triggered)
byComPort* COM port number BYTE (OxFF)
RxMode Receiving mode DFB_COMRS_MODE (NO_RECEIVING)
ParaSet COM port parameters DFB_COMRS_SET_VALUE (COMRS_SET_VALUE)

*Note: You need to configure the settings based on the definitions of COM port numbers varied from model to model.

DFB_COMRS_MODE

Name

Description

NO_RECEIVING

After the data is sent, the receiving task is completed. Then a completion flag is set

Not receiving data mode:

to True.
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Name

Description

DISCONTINUOUS_TIME

Discontinuous time mode:

When the time interval between each data receiving is greater than the specified
duration, the receiving task is completed. Then a completion flag is set to True.
The discontinuous time for receiving data can be configured via
ParaSet.uiDiscontinuousTime.(*1)

SPECIFIC_END_CHAR

Specific end character mode:
The data received ends with a specific character. Then a completion flag is set to
True.
The end character and the length can be configured via ParaSet.pSpecificEndChar
and ParaSet.byEndCharAmt.

(*1-72)

SPECIFIC_START _CHAR_
AND_DISCONTINUOUS
TIME

Specific start character and discontinuous time mode:

The data received starts with a specific character and the time interval between
each data receiving is greater than the specified duration, the receiving task is
completed.

The start character and the length can be configured via ParaSet.pSpecificStartChar
and ParaSet.byStartCharAmt while the discontinuous time can be set via
ParaSet.uiDiscontinuousTime.

(*1-72)

SPECIFIC_START _CHAR_
AND_SPECIFIC_END_
CHAR

Specific start character and end character mode:
The data received starts with a specific character, and ends with a specific
character.
The start character and the length can be configured via ParaSet.pSpecificStartChar
81 ParaSet.byStartCharAmt while the end character and the length can be
configured via ParaSet.pSpecificEndChar and ParaSet.byEndCharAmt.

(*1-72)

SPECIFIC_LENGTH

Specific data length mode:
A specific quantity of data is received and the receiving task is completed.
The data length can be specified via ParaSet.uiSetVarue.

*Note:

*1: When the received data length reaches the size defined in uiReadBufSize, the receiving of data is completed.
*2: The data length includes both start and end characters.

m  COMRS_SET_VALUE

. Setting Value
Name Function Data Type (Default value)
g The length of data to be sent.
uiWriteLen (Unit: Byte) UINT 0 ~ 1000(0)
pWriteBuf The memory address of datatobe | poINTER TO BYTE -
pReadBuf The memory address of data to be POINTER TO BYTE _
stored.
uiReadBufSize The memory size of data to be UINT 1 ~1,000(100)
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Setting Value

Name Function Data Type (Default value)
stored.
(Unit: Byte)
Setting values for discontinuous
uiDiscontinuousTime time. UINT 2 ~3,000(2)
(Unit: ms)
byStartCharAmt Size of the start character BYTE 1 ~255(1)
y (Unit: Byte)
pSpecificStartChar Memory address of the start POINTER TO BYTE Memory address (0)
character
. BYTE
byEndCharAmt Size of the end character (Unit: Byte) 1~255(1)
pSpecificEndChar Memory address of the end POINTER TO BYTE Memory address (0)
character
uiSpecificRxLen Specified receiving length UINT 1 ~1000(1)
P P gleng (Unit: Byte)
T#0ms ~
tTimeout Communication timeout TIME T#49d17h2m47s295ms(T#100ms)
T#0ms: No timeout
e Output
Name Function Data Type Output Range(Default value)
bDone The execution of FB is completed. BOOL True/False(False)
True when the instruction is being
bBusy executed. BOOL True/False(False)
bError True if an error occurs. BOOL True/False(False)
Indicates the error code if an error DFB_COM_ERROR_
ErrorlD 0CCUTS. CODE (DFB_UNDEFINED)
uiRcvLen The length of received data UINT (0)
9 ’ (Unit: Byte)

u Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False

bDone When the execution of FB is completed. e When bExecute shifts to False.
When the execution of FB is completed.

bBusy When the execution of FB starts. bExecute shifts to False and the execution of
FB is completed.

bError ; ;

Whef‘.a” error oceurs In the execution ° When bExecute shifts to False.
ErrorlD conditions or input values for the instruction.
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e Timing Diagram

bExecute |

bDone

bBusy

bError

e  Function

The FB instruction (DFB_COMRS) is used for sending communication data. You must finish the configuration of COM port of
CPU and add Delta_Modbus_Master_ COM_Port device before using this instruction (for more details, please refer to chapter
9.2 “Serial Port Communication” in AX-3 Series Operational Manual).

) Programming Example

This example used DFB_COMRS to send COM communi

cation data.

3] PLC_PRG x

FEO: DFE_COMRS;
RxMode Var: DL _COM

uiRcvien_Var: UINT

& T,

Parsfst_Var.tTimsout:
BN IF
Ir ::‘.—r.r_'-'.:.; THEN
BExacure_Var:=
END IF
FBO [

EExscute:“hExscuts_Var .

: ARRAY [0..

Parafet Var.uwiWriteLen:=SIZEOF|

AX1.DFE COMRE MODE;

FaraSet_Var: DL_COM_A¥3.DFE_COMRS_SET_VALUE;
ErrorID_var: DL_COM_AX3,DFE_COM_ERROR_CODE]

r_Var: BETE ;=

: BYTE ;=];
ar: ARRAY[0,.l] OF BYTE:=|
BITE :=2;
] OF DYTE;
1€] OF DYTE:=[1c#3n, 164

StTimsout_Var;

var,BBusy Var, BErreor Var:

BOOL;

Tar)

ComMaster.DFB_AXIXX COM_PORT_NUM.RI40I ,

CHAR_AND_SFECIFIC_END CHAR,
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For AX-3 series controller, the definition of COM port name can be found in Library Manager as shown below.

Devices [

= & DFE_COMRS -
= [@ Device (AX-308EAOMALT)
@8 Hardware Configuration
* A, Network Configuration
# &l PLC Logic
(@ EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
(@ Defta_LocalBus_Master (Delta LocalBus Master)
{3l AX_308_Serie herCAT_Master_SoftMotion (AX-:
S MaSter _COM_Port (Delta ™
"2 SoftMotion General Axis Pool
# (f Buitin_IO (BuitIn_IO)

i Library Manager x
[E3 Add library X Delete library = Properties

 Details 51 Placeholders | Library repositery @ Icon legend..

Namespace Effective version

DL_COM_AX3

Detta Electronics ]nc)l 1 | DL_ModbusComMaster_A

System

15 20 (Add

tions GmbH

=8 DL_ModbusComiMaster, 0.40.2.0 (Delta Electronics Inc)
= i) DL_ModbusComMaster
*+-3 Function Blocks

Inputs/Outputs  Documentation

ENUM DFB_AX3XX_COM_PORT_NUM

S [oo= o= )
O ea onrus_comunn
@ DFB_AX3XX_COM_PORT_NUM
3 DFB_MB_FUNC_CODE
3 DFB_MB_TRANSMISSION
° Library
= DL_COM_AXa3.library
7.2 DFB_ModbusComChannel
. Supported Products
= AX-308E, AX-364E, AX-300, AX-324N
DFB_ModbusComChannel: Modbus Slave COM Port Channel control instruction.
FB/FC Instruction Graphic Expression ST Language
DFB_ModbusComChannel(
Slave:=,
bExecute:=,
DFB_ModbusComChannel bAbO[t: ]
DFB T e iChannellndex:= ,
FB — —bAbort bError— —
ModbusComChannel ~ichanneitndex bAborted| bBusy=>,
ModbusError f—
bDone=> ,
bError=>,
bAborted=> ,
ModbusError=>);

In/ Outs

Name Function

Data Type

Setting Value
(Default value)

Slave

Delta Modbus slave device

DFB_ModbusComSlave
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e Input
. Setting Value
Name Function Data Type (Default value)
bExecute Exec?u.te the func.tlon block. BOOL True/False(False)
(Rising-edge triggered)
bAbort No function BOOL --
. . 0~9
iChannellndex Channel index INT 0)
e Output
Name Function Data Type Output Range(Default value)
bBusy Trug whgn the instruction BOOL True/False(False)
is being executed.
The execution of FB is
bDone completed. BOOL True/False(False)
bError True if an error occurs. BOOL True/False(False)
bAborted No function BOOL --
DL_MB_ERROR_CODE
ModbusError Error code DFB_MB_ERROR_CODE (UNDEFINED)

= Output Updating Timing

Name Timing for shifting to True Timing for shifting to False

bDone e When the execution of FB is completed. e When bExecute shifts to False.
When the execution of FB is completed.

bBusy e When the execution of FB starts. bExecute shifts to False and the execution
of FB is completed.

bError ; ;

¢ Whef‘.a” error oceurs In the execution e When bExecute shifts to False.
ModbusError conditions or input values for the instruction.
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e Timing Diagram

bExecute

bDone

bBusy

bError

e  Function

When the trigger mode of the Modbus slave channel is set to Application, the Modbus request action can be triggered by
DFB_ModbusComChannel.

PLC_PRG [ Delta_Modbus_Slave_COM_Port x

General Name Access Type ——Frigger——— | READ Offset Length
1] Channel 0 Read Holding Registers Application ‘ 0x0 100

Modbus Slave Channel

Modbus Slave Init

DeltaModbusSerialSlave I/O

Mapping

DeltaModbusSerialSlave IEC Objects
Status

Information

Note 1: For more details of Modbus slave COM port configuration, you can refer to chapter 9.2 “Serial Communication” in AX-3
Series Operational Manual.

Note 2: While using, the channel must be set to “Enable”.

) Programming Example

This example uses DFB_ModbusComChannel to trigger data exchange with Modbus COM port communication.

212



AX Series-Standard Instructions Manual

Chapter 7

Devices

- 3 X

&

&

=3 DFB ModbusComChanne! -
= Device (AX-308EACMALT)

o8 Hardware Configuration
A Network Configuration
A, ModbusCOM Fiter

[=0[PLC Logic

{f Defta_LocalBus_Master (Delta LocalBus Master)

[f AX_308_series_EtherCAT_Master_SoftMotion (AX-308 Series E

(1) Delta_Modbus_COM (Defta Modbus COM)

=-[ Delta_Modbus_Master COM_Port (Defta Mo
Delta_Modbus_Slave_COM_Port (P€lta Modbus Slave C(

& SoftMotion General Axis Pool

@ Buitin_10 (Buiin_10)

=]

PLC_PRG x 1 Defta_Modbus_Slave_COM_Port

FROGRAM PLC_FRG
VAR
FBO:DFB_ModbusComChannel;

bExecute Var,bBusy Var,bDone_ Var,bError Var:

ModbusError Var: DFE_MB_ERROR_CODE;
END_VAR

FBO(

bAbort:= ,
ichannelIndex:=0

bBusy=>bBusy Var ,
bDone=>*bDone_Var ,
bError=>bError_vVar ,
bAborted=> ,
ModbusError=>ModbusError_Var );

BOOL;

*Note: The input of Slave would be the name of Modbus slave device.

° Library

= DL_ModbusComMaster_AX3.library
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7.3 DFB_ModbusRequest

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_ModbusRequest: Modbus communication commands.

FB/FC Instruction

Graphic Expression

ST Language

FB

DFB_ ModbusRequest

by ComPort
bExecuke
bAbort
usislavesddr
uiFunctionCode
uiReadOffset
uiReadLen
uiriteOffset
uithiricelen
tTimeout

P riteBUF
pReadBuf
transmission

DFB_ModbusRequest
bBusy
bDone
bErrar
bAborted
ModbusErrorCode:

DFB_ModbusRequest(
byComPort:=,
bExecute:=,
bAbort:=,
usiSlaveAddr:=,
uiFunctionCode:=,
uiReadOffset:=,
uiReadlLen:=,
uiWriteOffset:=,
uiWriteLen:=,
tTimeout:=,
pWriteBuf:=,

pReadBuf:=,

transmission:=,
bBusy=>,
bDone=> ,
bError=>,
bAborted=> ,
ModbusErrorCode=> );

Input

Name Function Data Type (gztfta':ﬂ :,I::::)

byComPort*’ COM port number BYTE (OxFF)
Execute the function
bExecute block. BOOL True/False(False)
(Rising-edge triggered)

bAbort No function BOOL -

usiSlaveAddr Slave station number USINT 1~247

uiFunctionCode

Modbus function code

DFB_MB_FUNC_CODE

Supported function codes:
0x01: Read Coils

0x02: Read Discrete Inputs
0x03: Read Holding Registers

0x04: Read Input Registers

0x05: Write Single Cail

0x06: Write Single Register

0xOF: Write Multiple Coils
0x10: Write Multiple Registers

0x17: Read/Write Multiple Registers
(0x03)
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. Setting Value
Name Function Data Type (Default value)
. The start address of 0 ~ 65535
uiReadOffset memory to be read. UINT 0)
Coil: 1 ~1920
uiReadLen The data length of the UINT Register: 1 ~ 120
memory to be read. 1)
I The start address of
uiWriteOffset memory to be written. UINT 0 ~ 65535(0)
Coil: 1 ~1920
g The data length of the :
*5 - ~
uiWriteLen memory to be written UINT Reglste(r’i )1 120
T#0ms ~ T#49d17h2m47s295ms
tTimeout*? Communication timeout TIME 0: No timeout
(T#100ms)
pWriteBuf The memory address of POINTER TO BYTE -
data to be sent.
The memory address of
pReadBuf data to be stored. POINTER TO BYTE --
0: ASCII
Transmission*3 Transmission mode DFB_MB_ 1: RTU
TRANSMISSION (ASCII)

You need to configure the settings based on the definitions of COM port numbers varied from model to model.
The timeout should be greater than the Cycle time set in mdbus Task.

If uiReadLen is set to 0, the Modbus read command will not be sent.

1
2.
3. When the transmission mode is set to RTU, the data bit of Modbus COM port must be set to 8.
4
5

If uiWriteLen is set to 0, the Modbus write command will not be sent.

e  Output
Name Function Data Type Output Range(Default value)
bBusy Trug whgn the instruction BOOL True/False(False)
is being executed.
The execution of FB is
bDone completed. BOOL True/False(False)
bError True if an error occurs. BOOL True/False(False)
bAborted No function BOOL --
ModbusError Error code DFB_MB_ERROR_CODE DL_MB_ERROR_CODE

(DFB_UNDEFINED)

. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone e When the execution of FB is completed. e When bExecute shifts to False.
bBusy e When the execution of FB starts. e When the execution of FB is completed.

215




AX Series-Standard Instructions Manual Chapter 7

e bExecute shifts to False and the execution of FB
is completed.

bError e When an error occurs in the execution

ModbusError conditions or input values for the instruction. * When bExecute shifts to False.

e Timing Diagram

bDone

bBusy

bExecute

bError

e  Function

The FB instruction (DFB_ModbusRequest) is used for sending Modbus communication data. You must finish the configuration of
COM port of CPU and add Delta_Modbus_Master COM_Port device before using this instruction. (For more details, please refer
to chapter 9.2 “Serial Port Communication” in AX-3 Series Operational Manual.)

) Programming Example

This example uses DFB_ModbusRequest to send Modbus commands for reading a 10-word long data(Holding Registers) in the
slave station (Slave address = 2), which the start address is 0x0000.

PLC_PRG x

1 FROGRAM PLC PRG
=] 2 VAR

3 bExecute_Var,bBusy_Var,bDone_Var,bError_Var: BOOL;

1 usislaveAddr Var: USINT :=2 ;

5 ar wvar(: ARRAY[0..200]OF WORD;

3 FBO: DFB ModbusRegquest;

ModbusErrorCode_Var: DFBE_ME_ERRCR CODE;
END VAR
&

=] 1| FBO(
2| byComPort:=DL_ModbusComMaster AX3.DFB_AX3 COM PORT_NUM.RS485 ,
3 bExecute:=bExecute_Var ,
bhbort:= ,
usiSlaveAddr:=usiSlaveiddr Var ,
uiFunctionCode :=DFB_MB_FUNC_CODE.READ EOLDING_REGISTERS ,
uiReadOffs=t:=0 ,
uiReadLen:=100 ,
uiWriteOffset:= ,
10 uiWriteLen:= ,
500MS ,
12| pWriteBuf:= ,
13 pReadBuf:=ADR (ar wVar0) ,
14 transmission:= ,

11 tTimeout:

15 bBusy=>bBusy_ Var ,

16 bDone=>bDons_Var ,

17 bError=>bError_Var ,

18 bRborted=> ,

19 ModbusErrorCode=>*ModbusErrorCode_Var );

° Library

. DL_ModbusComMaster_AX3.library
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7.4 DFB_ModbusRequest2

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_ModbusRequest2: Modbus communication commands.

FB/FC Instruction Graphic Expression ST Language
DFB_ModbusRequest2(
bExecute:=,
bAbort:=,
byComPort:=,
usiSlaveAddr:=,
_ ModbusCommand:=,
beveare oo tadbusieques b0one| tResponseTimeout:=,
—bAbart bBusy — . "
—byComPart bEmor f— uiSendTimeout:=,
FB D FB— :;scllsd‘l‘:::?gni:nand ulDakz:I‘.::nrtgi: - Send Data =
MOdbuSRequeSt2 7tRSespdn_PseTimtanut ModbusErrarCode F— p 0
e pRecvData:=,
e transmission:=,
bDone=> ,
bBusy=>,
bError=>,
bAborted=> ,
uiDataLength=>,
ModbusErrorCode=> );
e Input
. Setting Value
Name Function Data Type (Default value)
Execute the function block.
bExecute (Rising-edge triggered) BOOL True/False(False)
bAbort No function BOOL -
byComPort*1 COM port number BYTE (OxFF)
usiSlaveAddr Slave station number USINT 1~247
Modbus parameter settin DFB_MODBUS _ —
ModbusCommand p g COMMAND
T#0ms ~
T#49d17h2m47s2
tResponseTimeout*2 Communication timeout TIME #49 . m $295ms
0: No timeout
(T#100ms)
uiSendTimeout No function UINT (0)
pSendData The memory address of datatobe | poINTER TO BYTE -
The memory address of received
pRecvData data to be stored. POINTER TO BYTE -
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. Setting Value
Name Function Data Type (Default value)
0: ASCII
Transmission*3 Transmission mode DFB_MB_ 1: RTU
TRANSMISSION :
(ASCII)
*Note:
1. You need to configure the settings based on the definitions of COM port numbers varied from model to model.

2. The timeout should be greater than the Cycle time set in mdbus Task.
3. When the transmission mode is set to RTU, the data bit of Modbus COM port must be set to 8.

DFB_MODBUS_COMMAND

Name Function Data Type Output Range(Default value)
Supported function code:
0x01: Read Coils
0x02: Read Discrete Inputs
0x03: Read Holding Registers
0x04: Read Input Registers
uiFunctionCode Modbus function code DFB—EAS—DFEUNC— 0x05: Write Single Coil
0x06: Write Single Register
0xOF: Write Multiple Coils
0x10: Write Multiple Registers
0x17: Read/Write Multiple Registers
(0x03)
uiReadOffset The start address of memory to UINT 0 ~ 65535
be read. (0)
Coil: 1 ~1920
. The data length of the memory b A
uiReadLen to be read. UINT Register: 1 ~ 120
(1M
I The start address of memory to 0 ~ 65535
uiWriteOffset be written. UINT 0)
Coil: 1 ~1920
R The data length of the memory : Cq
uiWriteLen to be written UINT Reglste(r’i )1 120
e  Output
Name Function Data Type Output Range(Default value)
True when the instruction
bBusy is being executed. BOOL True/False(False)
The execution of FB is
bDone completed. BOOL True/False(False)
bError True if an error occurs. BOOL True/False(False)
bAborted No function BOOL --
. . BYTE
uiDataLength The received data length (Unit: BYTE) (0)
DL_MB_ERROR_CODE
ModbusError Error code DFB_MB_ERROR_CODE (DFB_UNDEFINED)
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. Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone When the execution of FB is completed. When bExecute shifts to False.
bBusy When the execution of FB starts. When the ex.ecutlon of FB is completed.
bExecute shifts to False.
bError ; ;
Whef‘.a” error oceurs In the execytlon . When bExecute shifts to False.
ModbusError conditions or input values for the instruction.

e Timing Diagram

e  Function

bExecute

bDone

bBusy

bError

The FB instruction (DFB_ModbusRequest2) is used for sending Modbus communication data. You must finish the configuration
of COM port of CPU and add Delta_Modbus_Master COM_Port device before using this instruction. (For more details, please
refer to chapter 9.2 “Serial Port Communication” in AX-3 Series Operational Manual.)

) Programming Example

This example uses DFB_ModbusRequest2 to send Modbus commands for reading a 100-word long data(Holding Registers) in

the slave station (Slave address = 2), which the start address is 0x0000.
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PLC_PRG x
=] 2| VAR
bVar(: BOOL:

11 END_VAR
= 1 IF bVar(l THEN
2| bVar0

END_IF
FEO (

9 babort

1]] usiSlaveaddr:

15 pSendData:= ,

baborted=> ,

ModbusCommand_Var.uiFunctionCods
4 ModbusCommand_Var.uiReadLen:=100
5 ModbusCommand_Var.uiReadOffsst:

14 uiSendTimeout:=

20 bError=+bError_Var ,

4 bExecute Var,bBusy Var,bDone_Var,bError_var: BOOL;

5 usiZlaveRddr_ Var: USINT

3 ar_wvarO: ARRAY [0,

FBO: DFB ModbusRequestZ;

8 ModbusErrorCode_Var: DFB_ME ERROR CODE;
9 ModbusCommand_Var: DFE_MODBUS_

10 uiDatalength Var: VINT;

]OF WORD;

OMMAND ;

bExscute:=bExscuts_Var ,

10 byComPort:=DL_ModbusComMaster.DFB_AX3XX_COM_FORT_NUM.RS485 ,
usiSlaveAddr Var ,
12 ModbusCommand : =ModbusCommand_Var ,
13 tResponseTimeout:=T£500Ms ,

1le pPRecvData:=ADR (ar_wVarl) ,

1 transmission:=DFE_MB_TRANSMISSION.ASCII ,
bDone=>bDone_Var ,

bBusy=>bBusy_Var ,

uiDatalength=>uiDatalength_Var ,
23 ModbusErrorCode=>ModbusErrorCode Var );

. Library

. DL_ModbusComMaster_AX3.library
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7.5 Error codes and Troubleshooting

® DFB_COM_ERROR_CODE
Description Cause of Error Corrective Action
DFB_NO_ERROR No errors. --
® Please check whether the setting for timeout is
DFB_RESPONSE_TIMEOUT Slave response timeout appropriate or not.
® Please check on the correctness of
communication wiring.
DFB_REQUEST_FAILED_ .
TO_SEND COM Port errors Please contact us directly.
DFB_INVALID_COMPORT COM port setting errors sétet?:geSCheCk on the correctness of the COM port
Please check if the below parameter settings are
Invalid memory address for correct.
DFB_INVALID_BUFFER sending and receiving data. ® ParaSet.pWriteBuf
® ParaSet.pReadBuf
Please check if the below parameter settings are
correct.
DFB_INVALID_LENGTH Invalid data length setting ® ParaSet.uiReadlLen
® ParaSet.uiReadBufSize
® ParaSet.uiWriteLen
DFB_NO_MASTER _ Delta_Modbus_Master_COM_Port| Please check if Delta_Modbus_Master_ COM_Port
CONFIG device does not exist. device have been added to the device tree.
DFB_MEMORY_NOT_ Not enouah svstem memor Please check if the program size exceeds the
ENOUGH Ot enough system memory | ajiowable limit.
Invalid receiving mode set in . —
DFB_INVALID_MODE DFB_COMRS. Please check if the RxMode setting is correct.
Please check if the below parameter settings are
correct.
® ParaSet.tTimeout
DFB_INVALID_SETTING Invalid parameter setting ® ParaSet.uiDiscontinuousTime
® ParaSet.byEndCharAmt
® ParaSet.byStartCharAmt
® ParaSet.uiSpecificRxLen
Please check if the below parameter settings are
DFB_INVALID_CHAR_ Invalid memory address of correct.
BUFFER characters. ® ParaSet.pSpecificStartChar
® ParaSet.pSpecificEndChar
DFB UNDEFINED Undefined or has not yet been | Wait for the execution of FB instruction being
- executed. completed.
® DFB_MB_ERROR_CODE

Description

Cause of Error

Corrective Action

DFB_NO_ERR

No errors

DFB_ILLEGAL_FUNCTION

Unsupported function code

Please check on the correctness of
the function code you’re using.

DFB_ILLEGAL_DATA
ADDRESS

lllegal memory address to write
and read.

Please check on the correctness of
memory address you intend to
write and read.

DFB_ILLEGAL_DATA

lllegal data values responded by

Please check if the slave wires
function normally as well as the
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Description Cause of Error Corrective Action

VALUE slave. proper wiring.
DFB_SLAVE_DEVICE_ Slave failur Please check slave settings and

FAILURE © faiiure statuses.

Slave has received request, but it
DFB_ACKNOWLEDGE takes longer to handle. N/A
DFB_SLAVE_DEVICE_ .
BUSY Slave is busy. N/A
DFB_GATEWAY_PATH_ Wrong Gateway path Please check Gateway
UNAVAILABLE ong Lateway p

configuration, or Gateway is busy.

DFB_GATEWAY DEVICE_FAILED_TO_RESPOND

Slave device in Gateway fails to
respond.

Please check if the slave wires
function normally as well as the
proper wiring.

DFB_RESPONSE_
TIMEOUT

No response from slave in time.

® Please check if the duration
set for the timeout is less than
the responded time of slave.

® Please check on the
correctness of the wiring.

DFB_RESPONSE_CRC_
ERROR

lllegal data values responded by
slave. (Invalid check code)

Please check on the correctness of
data format responded by slave.

DFB_RESPONSE_
WRONG_SLAVE

lllegal data values responded by
slave. (Invalid station number)

Please check on the correctness of
data format responded by slave.

DFB_RESPONSE_
WRONG_
FUNCTIONCODE

lllegal data values responded by
slave. (Invalid function code)

Please check on the correctness of
data format responded by slave.

DFB_REQUEST FAILED_TO_SEND

Failed to send data.

Please contact the vendor directly.

DFB_RESPONSE_
INVALID_PROTOCOL

lllegal data values responded by
slave. (Non-standard Modbus
format)

Please check on the correctness of
data format responded by slave.

DFB_RESPONSE_
INVALID_HEAD

lllegal data values responded by
slave. (Invalid data length)

Please check on the correctness of
data format responded by slave.

DFB_INVALID_CHANNEL_INDEX

Invalid index of the slave channel

Please check if the index of slave
channel is correct.

DFB_CHANNEL_SETTING_NOT_SUPPORT

The trigger mode of slave channel
is not set to “Application”.

Make sure the trigger mode has
been set to “Application”.

DFB_INVALID_COMPORT

Invalid COM port number of the
controller.

Please check if the COM port
number is correct.

DFB_INVALID_BUFFER

Invalid memory address setting to
send and receive data.

Please check if the below
parameter settings are correct.
ModbusRequest:
® pWriteBuf
® pReadBuf
ModbusRequest2:
® ModbusCommand.pWriteBuf
® ModbusCommand.pReadBuf

DFB_INVALID_LENGTH

Invalid data length setting.

Please check if the below
parameter settings are correct.
ModbusRequest:
® uiWriteLen
® uiReadlLen
ModbusRequest2:
® ModbusCommand.uiWriteLen
® ModbusCommand.uiReadLen

DFB_INVALID_SLAVE_
ADDRESS

Invalid slave station number.

Make sure the station number is
set to be within 1~247.

DFB_INVALID_FUNCTION_CODE

Invalid setting for uiFunctionCode.

Please check if the setting value of
uiFunctionCode is correct,
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Description

Cause of Error

Corrective Action

DFB_NO_MASTER _
CONFIG

Delta_Modbus_Master_COM_Port
device does not exist.

Make sure that
Delta_Modbus_Master_COM_Port
device has been added to the
device tree.

DFB_MB_ERROR_CODE_MEMORY_NOT_ENOUGH

Not enough system memory.

Please check if the program size
exceeds the allowable limit.

DFB_UNDEFINED

Undefined or has not yet been
executed.

Wait for the execution of FB
instruction being completed.
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8.1 DFB_TCP_Client

. Supported Products

. AX308E, AX-364E, AX-300, AX-324N

DFB_TCP_Client: TCP socket client instruction.

FB/FC Instruction Graphic Expression ST Language
DFB_TCP_Client(
bEnable:=,
SocketInfo:=,
DFB_TCP_Client bSend:=,
—bEnable bBusy[— bRecvRestart:=,
—{SacketInfo bConnectedf—
—1bSend bSent— bBUSy=> ’
FB DFB_ TCP_Client —bRecvRestart bRevd— bConnected=>,
bErrorg— _
ErrorlDp— bSent=> ’
! Statusp— bRcvd=>,
uiRcvwdLenf— bError=>
ErrorlD=>,
Status=>,
uiRcvdLen=>);
e Input
. Setting Value
Name Function Data Type (Default value)
bEnable Execute the* IL*chtlon block. BOGL True/False (False)
Connection information on
Socketinfo Server tcpClientSocketlnfo -
Send data packets. True/False (False)
bSend (Rising-edge triggered) BOOL
Restart to receive data True/False (False)
bRecvRestart packets.*2 BOOL
(Rising-edge triggered)

*1 As soon as this function block is executed, TCP connection will start to be created. Once connected, the output bConnected

would be ON.

*2 After the function block is executed, it starts receiving data packets. When the data receiving is completed and stopped,
bRcvd would be ON. If you shift bRecvRestart to ON, the FB will restart to receive data.
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= tcpClientsocketinfo
. Setting Value
Name Function Data Type (Default value)
bylPAddr Server's IP address ARRAY [0..3] OF BYTE -

Communication ports on

0: Use a random port number

uiLPort local device UINT 0 ~ 65535
(0)
0: lllegal
. Communication ports on
uiRPort remote device UINT 1 ~65535
(0)
. 0: No timeout
. Response timeout
uiTimeout (Unit: ms) UINT 1 ~65535
(0)
The time that the socket 0: No timeout
uiKeepAliveTimeout keeps alive. UINT 1~ 65535
Unit: sec
( ) (0)
True/False (False)
True:
When connection timeout or failed, it
: would try to rebuilt the connection
bReconnect Auto-reconnect function BOOL
automatically.
False:
When connection timeout or failed, the
output bError would be ON.
The memory address of
pSendBuf data to be sent POINT TO BYTE --
. The length of data to be 0~8192
uiSendLen sent (Unit; Byte) UINT (0)
The memory address where
pRecvBuf the received data to be POINT TO BYTE -
stored.
The memory size of 0~8192

recvCondition

uiRecvBufSize received data UINT 0
(Unit: Byte) (0)
) The setting value of
uiSetValue UINT (0)

recvCondition

Conditions for data
receiving completion

DFB_SOCK_RECV_MODE

( DFB_SOCKET_NO_RECEVING )
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»  DFB_SOCK_RECV_MODE

Name Description

DFB_SOCK_MODE_NO_RECEVI -
- - - = No receiving data mode.

NG
Specific data length mode:

DFB_SOCK_MODE_SPECIFIC_L A specific quantity of data is received and the receiving task is completed.

ENGTH The data length can be specified via uiSetValue.

(Unit: Byte)
Specific end character mode:
DFB_SOCK_MODE_SPECIFIC_S The data received ends with a specific character (1 Byte).
INGLE_CHAR The end character can be configured via uiSetValue.
e.g.: If uiSetValue is set to 16#00000D0A, the end character would be 16#0A.(*1*2)
Specific two end characters mode:

DFB_SOCK_RECV_MODE_DFB_ The data received ends with the two specific characters (2 Bytes)
SOCK_MODE_SPECIFIC_TWO_ The end character can be configured via uiSetValue

CHARS e.g.: If uiSetValue is set to 16#00000D0A, the end characters would be 16#0D0A.

(*1%2)

Specific start character and end character mode:
DFB_SOCK_RECV_MODE_DFB_ | The data received starts with a specific character, and ends with a specific character.

SOCK_MODE_SPECIFIC_START Both the start and the end character can be configured via uiSetValue.
_CHAR_AND_SPECIFIC_END_C | e.g.: If uiSetValue is set to 16#00003A0A, the start character would be 16#3A and the
HAR end character is 16#0A.
(*1*2)

Any length mode:
The receiving ends with a complete data of any length.

1)

DFB_SOCK_RECV_MODE_DFB_
SOCK_MODE_ANY_LENGTH

*1: When the length of received data reaches the limit set in pRecvLen, the receiving task would be completed.

*2: The data length includes both start and end characters.

e Output

Name Function Data Type Output Range(Default value)
bBusy True Vg:?r?gt2§;23§;?tion Is BOOL True/False (False)

bConnected TCP is connected. BOOL True/False (False)
bSent Sending completed BOOL True/False (False)
bRcvd Receiving completed BOOL True/False (False)
bError True if an error occurs. BOOL True/False (False)
ErroriD Indicates the error code if an DFB SOCKET ERROR (DFB_SOCK_NO_ERROR)

€error occurs. — —
Status The execution status of socket. DFB_SOCKET_STATUS (SOCKET_CLOSED)
uiRcvLen The length of received data. UINT (0)
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Name Function Data Type Output Range(Default value)
(Unit: Byte )
. DFB_SOCKET_STATUS
Name Description Applicable Protocol
SOCKET_CLOSED SOCKET connection is closed. TCP / UDP
SOCKET_CONNECTING SOCKET is connecting. TCP
SOCKET_CONNECTED SOCKET is connected. TCP
SOCKET_SENDING SOCKET is sending the data packet. TCP/ UDP
SOCKET_SENT SOCKET has sent the data packet. TCP/ UDP
SOCKET_RECEIVED SOCKET has received the data packet. TCP/ UDP
SOCKET_ERROR SOCKET has errors. TCP / UDP
SOCKET_ABORTED SOCKET connection is aborted. TCP
SOCKET_READY SOCKET connection is ready. UDP

e  Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bBus When bEnable shifts to True. When bEnable shifts to False.
y When bSend shifts to True. When the task is completed.
When bEnable shifts to False.
bConnected When the TCP connection is created. When the TCP connection is aborted on the
server side.
. When bEnable shifts to False.
bSent When a data packet is sent over TCP. When bSend shifts to True.
. . When bEnable shifts to False.
bRcvd When a data packet is received over TCP. When bRecvRestart shifts to True.
When an error occurs during execution or the .
bError input value of the instruction is incorrect. When bEnable shifts to False.
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e Timing Diagram

bEnable |
bBusy ‘

bConnected

bSend

bSent

bRevd

bRecvRestart

bError

° Function

Use the FB instruction (DFB_TCP_Client) to create TCP connection so as to send or receive TCP data packets.

Note: DFB_TCP_Client, DFB_TCP_Server, and DFB_UDP_Socket instructions can be used in a maximum of 32 groups

at the same time.

) Programming Example

This example uses the FB instruction (DFB_TCP_Client) and Server (IP address: 192.168.1.111, Port: 25000) to establish
connection and send 200 Bytes packet. It is expected that Server will send back the same 200 Bytes package. After Server

has finished sending back the package, 200 Bytes package will be resent.

1 PROGRAM TCF Client

=] 2 VAR

3 FBO: DFB_TCF Client;
iIndex: INT;

5 bIni, FBO_bEnable, FBO_bSend, FBO_bRecvRestart, FBO_bBusy: BOOL;

& FBO_bConnected, FBO_bSent, FBO_bRcvd, FBO_bError: BOOL;

7 FBO_SocketInfo: DL Ethernetlib_ AX3.tcpClientSocketInfor;
FBO_ErrorID: DL EthernetLib 2X3.DFB_SOCKET_ERROR;

5 FBO_Status: DL_EthernetLib A¥3.DFB_SOCEET_STATUS;

10 FBO_uiRcwdLen: UINT;

11 byar Send: ARRBAY[(..199] OF BYTE;

12 byar Recv: ARRAY[(..495] OF BYTE;

13 kError: BOOL;

14 END VAR
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recvCondition:= DEB_SOCK_RECV_MODE.DFE_SOCK MODE SPECIFIC LENGTH:

S| 1 IF bIni THEN
2 FBO_SocketInfo.byIPAddr([0]:
3 FBO_SocketInfo.byIPAddr([l]
4 FBO_SocketInfio.byIPAddr[2]
5 FBO_SocketInfo.byIPAddr([3]
€ FBO_SocketInfc.uiRPort:= 2
7 FBO_SocketInfo.uiTimeOut:= 1000;
g FBO_SocketInfo.uiKeeplliveTimeout:=0;
=] FBO_SocketInfo.bReconnect:= TRUE;
1 FBO_SocketInfo.uiSetValue:= 200;
11 FBO_SocketInfo.pSendBuf:= ADR(byar Send);
12 FBO_SocketInfc.uiSendLen:= 2007
FBO_SocketInfo.pRecvBuf:= ADR(byar_Recv);
14 FBO_SocketInfo.uiRecvBufSize:= 3007
15 FBO_SocketInfo.
1€ iIndex:=1;
17 bIni:=
1% END_IF
S| CASE iIndex OF
S| 1:
FBO_bEnable:= IRUE;
byar Send[0]:= 1;
=] IF FBO_bConnected THEN
ilndex:= 2;
END IF
=] 2:
S| IF FBO_LhError THEN
iIndex:= 10;
S| ELSE
FBO_bSend:= TRUE;
iIndex:= 3;
END_IF
B 3
B IF FEO_PRcwd THEN
2€ FBO_bRecvRestart:=
37 FBO_bSend:= FALSE;
iIndex:= 4;
END IF
S| IF FBO_khError THEN
iIndex:= 10;
END_IF
S| 4
B IF byar Send[(0] <> byar Recv[0] THEN
bError:= TRUE;
END IF
byar Recv[0]:=0;
FBO_bRecvRestart:= IRUE;
iIndex:=2;
=] 1
iIndex:=1;
FBO_bEnable:=
FBO_bSend:= F
FBO_bRecvRestart:=
END CASE
=] FBO{

. Library

DL_EthernetLib.library

bEnakle:=FB0_bEnable ,
SocketInfo:= FBO_SocketInfo ,
bSend:= FBO_b3end ,

hRscvRestart:=

FBO_bRecvRestart,

bBusy=> FBO_bBusy,
bConnected=> FBO bConnected,
bSent=> FBO_bSent ,

bRcvd=> FBO_bRcvd ,
bError=> EBO_bError ,
ErrorID=> FBO_ErrorID ,
Status=> FBO_Status ,

uiRcvdlen=> FBO_uiRcwvdlen );
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8.2 DFB_TCP_Server
. Supported Products
. AX308E, AX-364E, AX-300, AX-324N

DFB_TCP_Server: TCP socket server instruction

FB/FC Instruction Graphic Expression ST Language
DFB_TCP_Server(
bEnable:=,
SocketInfo:=,
DFB_TCP_Server bSend:=,
—bEnable bBusyf— bRecvRestart:=,
—SocketInfo bConnectedf—
—1bSend bSentp— bBUSy=> s
FB DFB_ TCP_Server gpresEE PRovl— bConnected=>,
ErrorlDf— bSent=>,
Statusp— —
uiRcvdaLgi— bRecvd=>,
bError=>,
ErrorlD=>,
Status=>,
uiRcvdLen=> ),
e Input
. Setting Value
Name Function Data Type (Default value)
Execute the function
bEnable block. BOOL True/False (False)
*1*2
Socketinfo Connection information _
on Server tcpServerSocketinfo
Send data packets. True/False (False)
bSend (Rising-edge triggered) BOOL
Restart to receive data True/False (False)
bRecvRestart packets.*2 BOOL
(Rising-edge triggered)

*1 As soon as this function block is executed, TCP connection will start to be created. Once connected, the output bConnected

would be ON.

*2 After the function block is executed, it starts receiving data packets. When the data receiving is completed and stopped,
bRcvd would be ON. If you shift bRecvRestart to ON, the FB will restart to receive data.

231




AX Series-Standard Instructions Manual

Chapter 8

= tcpServersocketinfo

Name

Function

Data Type

Setting Value
(Default value)

The IP address on Client
side allowed to be

bylPAddr ARRAY [0..3] OF BYTE [0.0.0.0]: No limit.
connected.
0: lllegal values.
. Communication ports on
uiLPort local device UINT 1~ 65535
(0)
o 0: No timeout.
. Communication timeout
uiTimeout (Unit: ms) UINT 1~65535
(0)
The time that the 0: No timeout.
uiKeepAliveTimeout |  connection keeps alive. UINT 1 ~ 65535
(Unit: sec)
(0)
The memory address of
pSendBuf data to be sent POINT TO BYTE --
. The length of data to be 0~8192
uiSendLen sent (Unit: Byte) UINT (0)
The memory address where
pRecvBuf the received data to be POINT TO BYTE -
stored.
The memory size of
. . . 0~8192
uiRecvBufSize received data UINT 0
(Unit: Byte) (0)
. The setting value of
uiSetValue recvCondition UINT (0)

recvCondition

Conditions for data
receiving completion

DFB_SOCK_RECV_MODE

( DFB_SOCKET_NO_RECEVING )

»  DFB_SOCK_RECV_MODE

Name

Description

DFB_SOCK_MODE_NO_RECEVING

No receiving data mode.

DFB_SOCK_MODE_SPECIFIC_LENGTH

Specific data length mode:
A specific quantity of data is received and the
receiving task is completed.
The data length can be specified via uiSetValue.

(Unit: Byte)

DFB_SOCK_MODE_SPECIFIC_SINGLE_CHAR

Specific end character mode:
The data received ends with a specific character (1
Byte).
The end character can be configured via uiSetValue.
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e.g.: If uiSetValue is set to 16#00000D0A, the end
character would be 16#0A.(*1*2)

DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_

SPECIFIC_TWO_CHARS

Specific two end characters mode:
The data received ends with the two specific
characters (2 Bytes)
The end character can be configured via uiSetValue
e.g.: If uiSetValue is set to 16#00000D0A, the end
characters would be 16#0DO0A.

DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_SPECIFIC

_START_CHAR_AND_SPECIFIC_END_CHAR

Specific start character and end character mode:
The data received starts with a specific character,
and ends with a specific character.

Both the start and the end character can be
configured via uiSetValue.

e.g.: If uiSetValue is set to 16#00003A0A, the start
character would be 16#3A and the end character is
16#0A. (*1*2)

DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_ANY_LENGTH

Any length mode:
The receiving ends with a complete data of any
length. (*1)

*1: When the length of received data reaches the limit set in pRecvLen, the receiving task would be completed.

*2: The data length includes both start and end characters.

e Output
Name Function Data Type Output Range(Default value)
True when the instruction
bBusy is being executed. BOOL True/False (False)
bConnected TCP is connected. BOOL True/False (False)
bSent Sending completed BOOL True/False (False)
bRcvd Receiving completed BOOL True/False (False)
bError True if an error occurs. BOOL True/False (False)
ErrorlD Indicates the error code if (DFB_SOCK_NO_ERROR)
an error oceurs. DFB_SOCKET_ERROR _ _NO_
The execution status of
Status socket. DFB_SOCKET_STATUS (SOCKET_CLOSED)
UiRevLen The Ieng:jh tof received UINT (0)
ata. (Unit: Byte )
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. DFB_SOCKET_STATUS

Name Description Applicable Protocol
SOCKET_CLOSED SOCKET connection is closed. TCP / UDP
SOCKET_CONNECTING SOCKET is connecting. TCP
SOCKET_CONNECTED SOCKET is connected. TCP
SOCKET_SENDING SOCKET is sending the data packet. TCP/ UDP
SOCKET_SENT SOCKET has sent the data packet. TCP/ UDP
SOCKET_RECEIVED SOCKET has received the data packet. TCP/ UDP
SOCKET_ERROR SOCKET has errors. TCP / UDP
SOCKET_ABORTED SOCKET connection is aborted. TCP
SOCKET_READY SOCKET connection is ready. UDP

e  Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bBus When bEnable shifts to True. When bEnable shifts to False.
y When bSend shifts to True. When the task is completed.
When bEnable shifts to False.
bConnected When the TCP connection is created. When the TCP connection is aborted on the
server side.
. When bEnable shifts to False.
bSent When a data packet is sent over TCP. When bSend shifts to True.
. . When bEnable shifts to False.
bRcvd When a data packet is received over TCP. When bRecvRestart shifts to True.
bError Whgn an error occurs.durlng .exe.CL!tlon or When bEnable shifts to False.
the input value of the instruction is incorrect.
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Timing Diagram

bEnable

bBusy

bConnected

bSend

bSent

bRcvd

bRecvRestart

bError

Function

Use the FB instruction (DFB_TCP_Server) to create TCP connection so as to send or receive TCP data packets.

Note: DFB_TCP_Client, DFB_TCP_Server, and DFB_UDP_Socket instructions can be used in a maximum of 32 groups

at the same time.

Programming Example

. This example uses the FB instruction (DFB_TCP_ Server) to open TCP (Port: 20000) and restrict the IP address of
Client to be 192.168.1.111, while expecting to receive the package of 200 Bytes data length. After receiving is
finished, the same 200 Bytes package will be sent back.

PROGRAM TCF_ Server

VER
FBO: DFB_TCP_Server;
bIni, FBO_bEnable, FBO_bSend, FBO_bRecvRestart, FBO_bBusy: BOOL;
FBO_bConnected, FBO_b3ent, FBO_bRcwvd, FBO_bError: BOOL:
FBO_SocketInfo: DL Ethernetlib_ AX3.tcpServerSocketInfos
FBO_ErrorID: DIL_EthernetLib AX3.DFB_SOCKET_ERROR;
FBO_Status: DL_EthernetLib AX3.DFB_SOCEET_STATUS;
FBO_uiRcwdlen: UINT;
byar_Recv: ARRAY[(0..4%5] OF BYTE:
iIndex: INT;
bError: BOOL;

END_VAR
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IF b

"o

1 m

[

CASE

Ini THEN

FBO_SocketInfo.
FBO_SocketInfo.
FBO_SocketInfo.
FBO_SocketInfo.
FBO_SocketInfo.
FBO_SocketInfo.

FBO_SocketInio
FBO_SccketInio

FBO_SccketInio

iIndex OF

byIPRAdr[0] 2= 1
byIPRAdE[1] :=
byIPRddr[2]:= 1}
byIPRddr[3]:= 111;
uilPort:= H

uiTimeOut:= 10007

AiKeephliveTimeout:=0;
FBO_SocketInio.
FBO_SocketInio.

uiSetValue:= 2007
pSendBuf:= ADR({byar Recv);

.uiSendlen:= 200;
FBO_SocketlInio.
FBO_SocketlInio.

pRecvBuf:= ADR({byar Recv);
uiRecvBufSize:= 00;

.recvCondition:= DFB_SOCK_RECV MODE.DFE_SOCK MODE_SPECIFIC LENGTH:

FBO_kEnable:= TRUE;
IF FBO_bConnscted THEN

iIndex:

END_IF

IF FBO_bError THEN

iIndex:

END_IF

IF FBO_bRcvd THEN

FBO_bRecvRestart:=

FBO_bSend:= TRUE;

iIndex:

END_IF

IF FBO_bError THEN

iIndex:

END_IF

IF FBO_bSent THEN

FBO_bSend:=E

FBO_LRecvRestart:= TRUE;

iIndex:

END_IF

iIndex:=1;

END_CASE

FBO(

. Library

DL_EthernetLib.library

FBO_kEnable:

bEnable:= FBO_bEnable ,
SocketInfor= FBO SocketInfo ,
bSend:= FBO_bSend ,

bRecvBEestart:=

FBO_bEecvRestart ,

bBusy=> FBO_bBusy ,
bConnected=> FBO_bConnected ,
bSent=> FBO_b3ent ,

bRcvd=> FBO_bRcvd ,

bError=» FBO_bError ,
ErrorID=» FBO_ErrorID ,
Status=> FBO_Status ,
uiRcvdLlen=» FBO_uiRcvdlen );
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8.3 DFB_UDP_Socket
. Supported Products
. AX308E, AX-364E, AX-300, AX-324N

DFB_UDP_Socket: UDP socket instruction

FB/FC Instruction Graphic Expression ST Language

DFB_UDP_Socket(
bEnable:=,
Remotelnfo:=,

DFB_UDP_Socket bSend:=,
bEnable bBusy -
Socketinfo pr bRecvRestart:=,

bBusy=>,

bSend bRevd
bRecvRestart E':rEorlrIDDr bSent=> ,
! Status bRCVd=>,
uiRcvdLen bError=> ,
ErrorID=>,
Status=>,
uiRcvdLen=> ),

FB DFB_ UDP_Socket

e Input

Setting Value (Default

Name Function Data Type Value)

Execute the function block.
Enable BOOL True/False (False)

Connection information of
SocketInfo udpSocketinfo --
socket

Send data packets.
bSend BOOL True/False (False)
(Rising-edge triggered)

Restart to receive data

packets*2

bRecvRestart BOOL True/False (False)

(Rising-edge triggered)

*1 After the function block is executed, it starts receiving data packets. When the data receiving is completed and stopped,
bRcvd would be ON. If you shift bRecvRestart to ON, the FB will restart to receive data.
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u udpSocketinfo

Name Function Data Type Setting Value (Default value)
The slave IP address L
bylPAddr allowed to be connected. ARRAY [0..3] OF BYTE [0.0.0.0]: No limit.

Communication ports on

0: Use a random port number to send
data packets.

uiLPort(*1 ; UINT
*1) local device 0 ~ 65535
(0)
0: Receive data packets from a random
iRPort(*12) Communication ports on UINT port.
uiRPo ;
remote device 1 ~ 65535
(0)
The memory address of
pSendBuf data to be sent POINT TO BYTE --
. The length of data to be
uiSendLen sent (Unit; Byte) UINT 0~8192
The memory address where
pRecvBuf the received data to be POINT TO BYTE -
stored.
The me.mory size of 0 ~8192
uiRecvBufSize received data UINT
(Unit: Byte) (0)
. The setting value of
uiSetValue recvCondition UINT (0)

recvCondition

Conditions for data
receiving completion

DFB_SOCK_RECV_MODE

( DFB_SOCKET_NO_RECEVING )

*1: The values of uiLPort and uiRPort cannot be 0 at the same time.

*2: UDP data packets are not allowed to be sent when uiRPort is set to 0.

m  DFB_SOCK_RECV_MODE

Name

Description

DFB_SOCK_MODE_NO_RECEVING

No receiving data mode.

DFB_SOCK_MODE_SPECIFIC_LENGTH

Specific data length mode:
A specific quantity of data is received
and the receiving task is completed.
The data length can be specified via
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uiSetValue.
(Unit: Byte)

Specific end character mode:
The data received ends with a specific
character (1 Byte).
The end character can be configured
DFB_SOCK_MODE_SPECIFIC_SINGLE_CHAR via uiSetValue.
e.g.: If uiSetValue is set to
16#00000DO0A, the end character

would be 16#0A.(*1*2)

Specific two end characters mode:
The data received ends with the two
specific characters (2 Bytes)
The end character can be configured

DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_SPECIFIC_TWO_CHARS via uiSetValue
e.g.: If uiSetValue is set to
16#00000DO0A, the end characters
would be 16#0DO0A.

(*1%2)

Specific start character and end
character mode:

The data received starts with a specific
character, and ends with a specific
character.
DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_SPEC|F|C_START_CHAR_ Both the start and the end character

can be configured via uiSetValue.
AND_SPECIFIC_END_CHAR

e.g.: If uiSetValue is set to
16#00003A0A, the start character
would be 16#3A and the end character

is 1640A. (*1*2)

Any length mode:
DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_ANY_LENGTH The receiving ends with a complete
data of any length.(*1)

*1: When the length of received data reaches the limit set in pRecvLen, the receiving task would be completed.

*2: The data length includes both start and end characters.

e Output

Name Function Data Type Output Range(Default value)
True when the instruction

bBusy is being executed. BOOL True/False (False)

bSent TCP is connected. BOOL True/False (False)

bRcvd Sending completed BOOL True/False (False)

bError Receiving completed BOOL True/False (False)

ErrorlD True if an error occurs. DFB_SOCKET_ERROR (DFB_SOCK_NO_ERROR)
Indicates the error code if

Status an erTor oCeUrs. DFB_SOCKET_STATUS (SOCKET_CLOSED)
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uiRovLen The execution status of UINT (0)
socket. (Unit: Byte )
[ DFB_SOCKET_STATUS
Name Description Applicable Protocol
SOCKET_CLOSED SOCKET connection is closed. TCP / UDP
SOCKET_CONNECTING SOCKET is connecting. TCP
SOCKET_CONNECTED SOCKET is connected. TCP
SOCKET_SENDING SOCKET is sending the data packet. TCP/ UDP
SOCKET_SENT SOCKET has sent the data packet. TCP/ UDP
SOCKET_RECEIVED SOCKET has received the data packet. TCP/ UDP
SOCKET_ERROR SOCKET has errors. TCP / UDP
SOCKET_ABORTED SOCKET connection is aborted. TCP
SOCKET_READY SOCKET connection is ready. UDP

Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
. When bEnable shifts to False.

bBusy e When bSend shifts to True. When the task is completed.

bSent e When the UDP data packet has been sent When bEnable shifts to False.
successfully. When bSend shifts to True.

bRevd e When the UDP data packet has been When bEnable shifts to False.
received. When bRecvRestart shifts to True.

e When an error occurs during execution or .
bError the input value of the instruction is incorrect. When bEnable shifts to False.
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e Timing Diagram

bEnable
bSend r

bBusy

bSent

bRcvd

bRecvRestart

bError

° Function

Use the FB instruction (DFB_UDP_Socket) to send or receive UDP data packets.

Note: DFB_TCP_Client, DFB_TCP_Server, and DFB_UDP_Socket instructions can be used in a maximum of 32 groups
at the same time.

. Programming Example

This example uses the FB instruction (DFB_UDP_Socket) to send 200 the package of 200 Bytes data length
to the device (IP address: 192.168.1.111, Port: 30001) from UDP (Port: 30000). It is expected that the same
package will be replied. After the device has finished returning the same package, 200 Bytes package will be
resent.

1 PROGRAM UDP
=] 2 VAR
3 iIndex: INT:
bIni, FBO bEnable, FBO_bSend, FBO bRecvRestart, FBO_bBusy: BOOL;
FBO_bSent, FBO_bRcwd, FBO_bError: BOOL;
FBO_SocketInfo: DL EchernetlLib AX3.udpSocketInfo;
FBO_ErrorID: DL_Ethernetlib A¥3.DFB_SOCKET ERROR:
FBO_Status: DL EthernetLib AX3.DFB_SOCKET STATUS;
FBO_uiRcwdlen: UINT;

byar Send: ARRAY[(..199] OF BYTE;
byar Recwv: ARRAY[0..422] OF BYTE;
bError: BOOL;
FBO: DFB_UDP_Socket;

END_VRAR
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=] 15 CASE

B s:  FBO{

. Library

DL_EthernetLib.library

IF bIni THEN

FBO_SocketInfo.
FBO_SocketInfo.
FBO_SocketInfo.
FBO_SocketInfo.
FBO_SocketInfo.
FBO_SocketInfo.
FBO_SocketInfo.
FBO_SocketInfo.
FBO_SocketInfo.
FBO_SocketInfo.
FBO_SocketInfo.
FBO_SocketInfo.
iIndex:=1;

bIni:

END_IF

iIndex OF
FBO_bEnable
byar_Send[0

byIBAddr[0]:
byIPAddr[1]:
byIPAddr[2
byIPAddr[3
uilPort:=
uiRPort:=
uiSetValue:= 200;
pSendBuf:= ADR (byar_Send):
uiSendlen:= 2007
pRecvBuf:= ADR(byar Recv);
uiRecvBufSize:= 5007

recvCondition:= DFB_SOCK

l:= 1:

RECV_MODE.DFE_SOCK_MODE_SPECIFIC_LENGTH;:

IF FBO_Status = DL Ethernetlib AX3.DFB SOCEET_STATUS.SOCEET_READY THEN

FBO_bSe
iIndex:
END_IF

IF FBO_bErr
iIndex:
END_IF

IF FBO_bRcw:
FBO_bRe
FBO_bSe
iIndex:

END_IF

IF FBO_bErr
iIndex:
END_IF

IF byar_ Sem
bError:

END_IF

byar Recv[0

FBO_LRecvRe

iIndex:=1:

iIndex:=1;

FBO_bEnable
FBO_bSend:=
FBO_bRecvRe

END_CASE

bEnable:=FB0_bLE
SocketInfo:=FBO
bSend:=FB0_bSen:
bRecvRestart:=Fl
bBusy=>FB0_bBus
bSent=>FB0_bSen’
bRcvd=>FBO_bRCw:
bError=>FB0_bEr:

nd:

or THEN

d THEN
cvRestart:
nd:

or THEN

d[0] <> byar_Recv[0] THEN

1:=0;

Start:=

Start:=

nakble ,

_SocketInfo ,

d ,
BO_bRecvRestart ,
¥

Ty

d .,

ror ,

ErrorID=>FB0_ErrorID ,
Status=>FBO_Status ,
uiRcvdLen=>FBO0_uiRcvdlen );
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8.4 DFB_ModbusTCPChannel

. Supported Products

. AX308E, AX-364E, AX-300, AX-324N

DFB_ModbusTCPChannel: Modus TCP slave Channel control instruction

FB/FC Instruction Graphic Expression ST Language
DFB_ModbusTCPChannel(
slave:=,
bExecute:=,
DFB_ModbusTCPChannel bAbort:=,
FB DFB_ T ooontl iChannellndes:=,
ModbusTCPChannel Jenamneindex baborted|— bBusy=>,
ModbusErrorf— bDOne=> ,
bError=>,
bAborted=> ,
ModbusError=>);
e In/Outs
Name Function Data type Setting value (Default value)
Slave Delta Modbus TCP slave device DFB_ModbusTCPSlave -
e Input
Name Function Data type Setting value (Default value)
Execute the function block.
bExcute (Rising-edge triggered) BOOL True/False (False)
bAbort No function BOOL --
. 0~99
iChannellndex Channel number INT (0)
e Output
Name Function Data type Output range (Default value)
The FB instruction is being
bBusy executed. BOOL True/False (False)
The FB instruction
bDone execution is completed. BOOL True/False (False)
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Name Function Data type Output range (Default value)
bError FB instruction error flags. BOOL True/False (False)
bAborted No function BOOL --

DL_MB_ERROR_CODE
ModbusError Error codes DFB_MB_ERROR_CODE (UNDEFINED)

e Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone e When FB instruction execution is completed. | ¢ When bExecute shifts to False.
. . . When FB instruction execution is completed.
bBusy e When FB instruction execution starts. When bExecute shifts to False.
bError ; ;
e When an error occurs during execution or .
ModbusError the input value of the instruction is incorrect. o When bExecute shifts to False.

e Timing Diagram

bExecute

bDone

bBusy

bError

e Function

When the trigger mode of the Modbus slave channel is set to Application, the Modbus TCP request action can be triggered by
DFB_ModbusTCPChannel.

[ pelta_Modbus_TCP_Slave x

General Name Access Type (7 Trigger | READ Offset Length
0 Channel 0 Read Coils Application 0x0 100

Madbus Slave Channel

Maodbus Slave Init

Delta Modbus TCP Slave I/O
Mapping

Status

Information
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Note 1: For more details of Modbus TCP slave configuration, please refer to chapter 9.3 “Ethernet Communication” in AX-3 Series
Operational Manual.

Note 2: While using, the channel must be set to “Enable”.

Note 3: DFB_ModbusTCPChannel and DFB_ModbusTCPRequest instructions can be used in a maximum of 32 groups at the
same time.

) Programming Example

This example uses DFB_ModbusTCPChannel to trigger channel 0 of Modbus TCP Slave.

Devices > rx ModbusTCPChannel x
=3 TCP UDP - 1 PROGRAM ModbusTCPChannel

5 2 2 VAR
@ “D:WCE (AX-30BEAOMALT) FBO: DFB_ModbusTCPChannel;
@ Hardware Configuration .

bExecute_Var,bBbout_Var,bBusy Var,bDone_Var,bError_Var,bRborted Var: BOOL;

=& Network Configuration 5 modbusError_Var: DL_ModbusTCPMaster.DFE_MB_ERROR_CODE;
A, EtherCAT Fiter & END_VAR
A, ModbusTCP Fitter ! v

+ 80[PLC Logic = L FROL

2 slave:=Delta_Modbus_TCP_Slave ,

3 BEXecute :-bEXeCcUte_Var ,

[ Delta_LocalBus_Master (Delta LocalBus Maste babort:=bAbout _Var ,
iChannelIndex:=0 ,

[ AX_308_Series_EtherCAT_Master_SoftMotion
bBusy=>bBusy_var

= [ Ethernet (Ethernet) _ !
- p bDone=>bDone_Var ,
[ Defta_Modbus_TCP_Master (Defta Medbus . LError=sbErrer Var ,
[ Defta_Modbus_TCP_Slave (Deka Modb g baborted=>biborted Var ,

8 SoftMotion General Axis Pool 10 modbusError=cmodbusError_Var ) ;

+ ([ BuitIn_IO (Buitin_IO)

*Note: The input of Slave would be the name of Delta_ Modbus_TCP_Slave device.

° Library

= DL_ModbusTCPMaster.library
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8.5 DFB_ModbusTCPRequest

. Supported Products

. AX308E, AX-364E, AX-300, AX-324N

DFB_ModbusTCPRequest: Mobus TCP command.

FB/FC

Instruction

Graphic Expression

ST Language

FB |DFB_ ModbusTCPRequest

slave

bExecute

babort

usiLinit 10

ModbusCommand

psendData
ReadData

DFB_ModbusTCPRequest
bEusy
bDone
bError
baborted
ModbusError|

DFB_ModbusTCPRequest(
slave:=
bExecute:=,
bAbort:=,
usiUnitlD:=,
ModbusCommand:=,
pSendData:=,
pRecvData:=,
bBusy=>,
bDone=>,
bError=>,
bAborted=> ,
ModbusError=>);;

received data to be stored.

e In/Outs
Name Function Data type Setting value (Default value)
Delta Modbus TCP slave
Slave device DFB_ModbusTCPSlave ="
e Input
Name Function Data type Setting value (Default value)
Execute the function block.
bExecute BOOL True/False (False)
(Rising-edge triggered)
bAbort No function BOOL -
usiSlaveAddr Slave station number USINT 1~247
ModbusCommand Modbus parameter setting ModbusCommand --
The memory address of data
pSendData POINTER TO BYTE --
to be sent.
The memory address of
pRecvData POINTER TO BYTE --

246




AX Series-Standard Instructions Manual

Chapter 8

u ModbusCommand

Name

Function

Data Type

Output Range(Default value)

FunctionCode

Modbus function codes

DFB_MB_FUNC_CODE

Supported function codes:
0x01: Read Coils

0x02: Read Discrete Inputs
0x03: Read Holding Registers

0x04: Read Input Registers

0x05: Write Single Coail

0x06: Write Single Register

0xOF: Write Multiple Coils
0x10: Write Multiple Registers

0x17:Read/Write Multiple Registers

(0x03)
uiReadOffset The start address of UINT 0 ~ 65535.
memory to be read. (0)
Coil: 1 ~ 1992
. The data length of the .
uiReadLen UINT Register: 1 ~ 124,
memory to be read.
(1M
LiWriteOffset The start address of UINT 0 ~ 65535.
memory to be written. (0)
Coil: 1 ~ 1960
uiWriteLen The data length of the UINT Register: 1 ~ 122,
memory to be written 1)
e Output
Name Function Data Type Output Range(Default value)
True when the instruction
bBusy is being executed. BOOL True/False (False)
The execution of FB is
bDone completed. BOOL True/False (False)
bError True if an error occurs. BOOL True/False (False)
bAborted No function BOOL -
ModbusError Error code DL_MB_ERROR_CODE
DFB_MB_ERROR_CODE (DFB_UNDEFINED)

. Output Updating Timing

Name

Timing for shifting to True

Timing for shifting to False
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bDone e When the execution of FB is completed. When bExecute shifts to False.
. . . When the execution of FB is completed.
bBusy e When FB instruction execution starts. When bExecute shifts to False.
bError ; ;
° Whep.an error occurs in the execytlon . When bExecute shifts to False.
ModbusError conditions or input values for the instruction.

e Timing Diagram

. Function

bExecute

bDone

bBusy

bError

The FB instruction (DFB_ModbusTCPRequest) is used for sending Modbus communication data. You must finish the configuration
of Delta_Modbus_TCP_Master and Delta_Modus_TCP_Slave before using this instruction. (For more details, please refer to

chapter 9.3 “Ethernet Communication” in AX-3 Series Operational Manual.)

Note: DFB_ModbusTCPChannel and DFB_ModbusTCPRequest instructions can be used in a maximum of 32 groups at the

same time.

° Programming Example

= This example uses DFB_ModbusTCPRequest to send standard Modbus command (0x17) for reading a 100-word
long data in the slave station (Delta_Modbus_TCP_Slave), which the start address is 0x0000, and writing a data of

100-word long to the start address 0x0100 in the memory.
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ModbusTCPRequest x

=] 2 VAR
3 FB0: DFB_ModbusTCPRequest;
4 bvar(: BOOL:=T i
5 bEcecute_Var, bBbort_Var,bBusy_Var,bDone_Var,bError_Var,bAborted Var: BOOL;
usiUnitID_Var: USINT;

ModbusCommand Var: DL ModbusTCPMaster.ModbusCommand;

ar_byVarD,ar_byVarl: ARRAY[0..2000] OF BYTE;

ModbusError Var: DL ModbusTCPMaster.DFB_ME ERROR CODE;

10 END VAR

=] 1 IF bVar(l THEN
bVar0:

Modbus

4 ModbusCommand Var.uiReadLen:=10

5 ModbusCommand_Var.uiReadoffsst

ModbusCommand Var.uiWriteLen:

ModbusCommand Var.uiWriteOffse

usiUnitID_Var:

bEcecute_Var:
10 END_IF -

= 11 FBO(

slave:=Delta_Modbus_TCP_Slave .,
bExecute:=bEcecute Var ,
babort:=babort_Var ,
usiUnitID:=usiUnitID Var ,
ModbusCommand:= ModbusCommand Var,
pSendData:=ADR (ar_byVar0) ,
pReadData:=ADR (ar_byVarl) ,
bBusy=>bBusy Var ,
bDone=>bDone_Var ,
bError=>bError_Var ,
baborted=>baborted Var ,
ModbusError=>ModbusError_Var );

100 % | &

° Library

= DL_ModbusTCPMaster.library

249



AX Series-Standard Instructions Manual

Chapter 8

8.6 Error Codes and Troubleshooting

e DFB_SOCKET ERROR

Description

Cause of Error

Corrective Action

DFB_SOCK_ERR_NO_ERROR

No errors.

DFB_SOCK_ERR
_INITIALIZE_FAILED

Socket connection failed.

® Please check if the server exists.
® Please make sure the server configuration is correct.

DFB_SOCK_ERR
_CONNREFUSED

Socket connection refused.

Please make sure the server configuration is correct.

DFB_SOCK_ERR TIMEDOUT

Server timeout error

® Please make sure the internet connection is normal.
® Please make sure the server configuration is correct.

DFB_SOCK_ERR
NOTCONNECTED

Socket has not been connected.

® Please wait for Socket being connected.
® Please make sure the server configuration is correct.

FB instruction has not yet

Please make sure the input bEnable is ON.

DFB_SOCK_ERR CLOSED effective.
DFB_SOCK_ERR Invalid setting values for FB . . . .
INVALID SETTING instruction. Please check if the setting value of uiSetValue is correct.

DFB_INVALID_BUFFER

Invalid memory address

Please make sure the memory addresses given to
pSenbuf and pRecvbuf are correct.

DFB_INVALID_LENGTH

Invalid setting value for data
length

uiRecvlLen are correct.

Please make sure the input values of uiSendLen and

e DFB_MB_ERROR _CODE

Description

Cause of Error

Corrective Action

DFB_NO_ERROR

No errors

DFB_ILLEGAL_FUNCTION

Unsupported function code.

Please check on the
correctness of the function
code you'’re using.

DFB_ILLEGAL DATA ADDRESS

lllegal memory address to
write and read.

Please check on the
correctness of memory
address you intend to write
and read.

lllegal data values responded

Please check if the slave
wires function normally as

BUSY

DFB_ILLEGAL_DATA_VALUE by slave. »
well as the proper wiring.
DFB_SALVE_DEVICE_ Slave failure Please check slave settings
FAILURE and statuses.
Slave has received request, N/A
DFB_ACKNOWLEDGE but it takes longer to handle.
DFB_SLAVE_DEVICE_ Slave is busy. N/A

DFB_GATEWAY_PATH_UNAVAILABLE

Wrong Gateway path

Please check Gateway
configuration, or Gateway is
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Description

Cause of Error

Corrective Action

busy.

DFB_GATEWAY DEVICE_FAILED_TO_RESPOND

Slave device in Gateway fails
to respond.

Please check if the slave
wires function normally as
well as the proper wiring.

DFB_RESPONSE_TIMEOUT

No response from slave in
time.

® Please check if the
duration set for the
timeout is less than the
responded time of slave.
® Please check on the
correctness of the
wiring.

DFB_RESPONSE_CRC_ERROR

lllegal data values responded
by slave. (Invalid check code)

Please check on the
correctness of data format
responded by slave.

DFB_RESPONSE_WRONG_SLAVE

lllegal data values responded
by slave. (Invalid station
number)

Please check on the
correctness of data format
responded by slave.

DFB_RESPONSE_WRONG_FUNCTIONCODE

lllegal data values responded
by slave. (Invalid function
code)

Please check on the
correctness of data format
responded by slave.

DFB_REQUEST FAILED_TO_SEND

Failed to send data.

Please contact the vendor
directly.

DFB_RESPONSE_INVALID_PROTOCOL

lllegal data values responded
by slave. (Non-standard
Modbus format)

Please check on the
correctness of data format
responded by slave.

DFB_RESPONSE_INVALID_HEAD

lllegal data values responded
by slave. (Invalid data length)

Please check on the
correctness of data format
responded by slave.

DFB_INVALID_CHANNEL_INDEX

Invalid index of the slave
channel

Please check if the index of
slave channel is correct.

DFB_CHANNEL_SETTING_NOT_SUPPORT

The trigger mode of slave
channel is not set to
“Application”.

Make sure the trigger mode
has been set to “Application”.

DFB_INVALID_SLAVE

Slave configuration error.

Please check the correctness
of DFB_ModbusTCPRequest
Slave configuration.

DFB_INVALID_BUFFER

Invalid memory address
setting to send and receive
data.

Please check if the settings
of pWriteBuf and pReadBuf
of DFB_ModbusTCPRequest
are correct.
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Description

Cause of Error

Corrective Action

DFB_INVALID_LENGTH

Invalid data length setting.

Please check if the settings
of uiReadLen and uiWriteLen
of DFB_ModbusTCPRequest

are correct.

DFB_INVALID_SLAVE_ADDRESS

Invalid slave station number.

Please check if the settings
of usiSlaveAddr of
DFB_ModbusTCPRequest
are correct.

DFB_INVALID_
FUNCTION_CODE

Function block does not
support this function code.

Please check function block
settings.

DFB_NO_ETHERNET _
CONFIG

Ethernet Adapter device does
not exist.

Please check if Ethernet
Adapter device has been
added to the device tree.

DFB_NO_MASTER_CONFIG

Delta_Modbus_TCP_Master
device does not exist.

Please check if
Delta_Modbus_TCP_Master
device has been added to the
device tree.

DFB_MEMORY_NOT_ENOUGH

Not enough system memory

Please check if the program
size exceeds the limit

DFB_CONNECTION_
TIMEOUT

TCP connection timeout.

® Please check if the
setting of Modbus TCP
Slave is correct.
® Please check on the
correctness of the wiring

DFB_CONNECTION_
FAILED

TCP connection failed.

Please check if the setting of
Modbus TCP Slave is
correct.

DFB_UNDEFINED

Undefined or has not yet
been executed.

Please wait for the execution
of the FB instruction
completed.
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Chapter 9 Instructions for Reading and Writing a Memory
Card
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9.1 DFB_MemoryRead

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_MemoryRead: Read a memory card.

FB/FC Instruction Graphic Expression ST Language
DFB_MemoryRead(
— a— bExecute:=,
—bExecute —emenyres bDane F— Filelnfo:= ’
FB DFB_MemoryRead —FileInfo Ibaausy = bDone=>,
Errar — _
ErrorlDp— bBusy=>,
bError=>,
ErrorlD=>);
. Input
. Setting Value
Name Function Data Type (Default value)
Execute the function
bExecute block (Rising-edge triggered) BOOL True/False(False)
Filelnfo Parameter settng for reading DFB_READ_FILE_INFO
®m  DFB_READ_FILE_INFO
Name Function Data Type Setting Value (Default value)
sFilePath The name of the file to read. STRING )
DEB DATA DFB_DATA_MODE. ASCIlI_MODE
wDataMode ASCII CODE / BINARY mode MODE DFB_DATA_MODE.BINARY_MODE
(DFB_DATA_MODE.ASCII_MODE)
. DFB_ASCIISHOW_MODE.DECIMAL
wAsciiShowMode | "¢ d'?gfzmm;ﬁ;f(;:ii:s;f read. SIBSS\TAI\%BE DFB_ASCIISHOW MODE.HEX
- (DFB_ASCIISHOW_MODE.DECIMAL)
DFB_DEC_DATATYPE.BYTE_SIZE
DFB_DEC_DATATYPE.WORD_SIZE
DFB_DEC_DATATYPE.DWORD_SIZE
wAsciiDec Data type of the variables to be DFB_DEC_ DFB_DEC_DATATYPE.LWORD_SIZE
DataTvpe read DATATYPE DFB_DEC_DATATYPE.SINT_SIZE
e ' DFB_DEC_DATATYPE.USINT SIZE
DFB_DEC_DATATYPE.INT_SIZE
DFB_DEC_DATATYPE.UINT_SIZE
DFB_DEC_DATATYPE.DINT_SIZE
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Name Function Data Type Setting Value (Default value)

DFB_DEC_DATATYPE.UDINT_SIZE
DFB_DEC_DATATYPE.LINT_SIZE
DFB_DEC_DATATYPE.ULINT_SIZE
DFB_DEC_DATATYPE.REAL_SIZE
DFB_DEC_DATATYPE.LREAL_SIZE
(DFB_DEC_DATATYPE.BYTE_SIZE)

dwRead The address of the start position to
StartPos read the memory card’s data.” DWORD ©)
dwElement The Iength’ of the data in trle DWORD 1~ 25,000
Length controller's memory card. (0)

The address of the destination to POINTER TO

pDestination store the controller's memory data. BYTE NULL
*Note: The unit is defined in DFB_READ_FILE_INFO.wAsciiDecDataType.
e Output
Name Function Data type Output range (Default value)
The FB instruction
bDone execution is completed. BOOL True/False(False)
The FB instruction is
bBusy being executed. BOOL True/False(False)
bError FB instruction error flags. BOOL True/False(False)
DL_MEMRW_ERROR
ErrorlD Error codes DL_MEMRW_ERROR (DFB_NO_ERR)

B Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False

bDone e When FB instruction execution is completed. e When bExecute shifts to False.

e When FB instruction execution is
bBusy e When FB instruction execution starts. completed.
¢ When bExecute shifts to False.

bError e When an error occurs during execution or the

ErrorlD input value of the instruction is incorrect. * When bExecute shifts to False.
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e Timing Diagram

bExecute

bDone

bBusy |

bError

e  Function

Use the FB instruction (DFB_MemoryRead) to store the retrieved memory card data in the controller’'s memory.

e Programming Example

This example uses the FB instruction (DFB_MemoryRead) to read the content of Test.csv file in the memory card and store the
data in the controller’'s WORD-type array variable (ar_wVar0).

PLC_PRG x
PROGRAM PLC_PRG
3 bVar0: BOOL := TRUE;
4 bExecuts_Var,bDone_Var,bBusy_Var,bError_Var: BOOL;
] FBO: DE‘B_MEmDryREad,‘
3 FILE_INFO_Var: DFB_READ FILE_INFO;

ar_wVar0: ARRAY[0..2] OF WORD;
ErrorID_Var: DL_MEMRW_ERROR;
END VAR
= AT
= 1| IF bvard THEN
2 FILE_INFO Var.sFilePath:='Test.csv';

3 FILE_INFO_Var.wDataMode:=DFB_DATA MCODE.ASCIT_ MODE;

4 FILE_INFO_Var.wAsciiShowMode:=DFB_ASCIISHOW_MODE.HEX;

5 FILE_INFO_Var.wAsciiDecDataType:=DFE_DEC_DATATYPE.WORD SIZE;
FILE_INFO Var.dwReadStartPos:=0
FILE_INFO Var.dwElementLength:=4;

FILE INFO Var.pDestination:=ADR(ar wvar0);

bExscuts r:=TRUE;
10 bvar0:=r
11| Enp_1F;
=] 12 IF bDone_Var THEN
13 bExecute_Var:=FALSE;
14 END_IF
15 FBO(

16 bExecuts:=bExecute Var ,
1 FileInfo:=FILE INFO Var ,
18 bDone=>bDone_Var ,

18 bBusy=>bBusy_Var ,

20 bError=>bError_ Var ,

21 ErrorID=>ErrorlID Var );
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The content of Test.csv file in the memory card is shown as follows.

Values displayed in the Test.csv file
0 1 2 3 4 5

Read the four consecutive data starting from data 0 in the Test.csv file via the FB instruction(DFB_MemoryRead), then store the
retrieved data in the variable array(ar_wVar0), which the result would be ar_wVar0 := [0,1,2,3].

. Library

. DL_MemRW_AXa.library
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9.2 DFB_MemoryWrite

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_MemoryWrite: Write a memory card.

FB/FC Instruction Graphic Expression

ST Language

DFB_MemoryWrite (

DFB_MemoryWrite
—bExecute

FB DFB_MemoryWrite —Filelnfa

bExecute:=,
bDane Filelnfo:=,
bBusy bDone=>,
bErrar bBusy=> ’

ErrorID
bError=>,
ErrorlD=>);

e Input

Name Function Data Type

Setting Value
(Default value)

bExecute Exe(.:u.te the fu nc.tlon block. BOOL
(Rising-edge triggered)

True/False(False)

Parameter setting for reading

Filelnfo a file.

DFB_WRITE_FILE_INFO

m  DFB_WRITE_FILE_INFO

Setting Value (Default value)

Name Function Data Type
SFilePath The name of the file to STRING
create.

)

ASCII CODE / BINARY

DFB_DATA_MODE.ASCII_MODE

wDataMode mode DFB_DATA_MODE DFB_DATA_MODE.BINARY_MODE
(DFB_DATA_MODE.ASCII_MODE)
The display mode of DFB_ASCIISHOW_MODE.DECIMAL
wAsciiShowMode data to be written. DFB—AS(O:IIDIEHOW— DFB_ASCIISHOW_MODE.HEX
(Deximal/ Hexadecimal) (DFB_ASCIISHOW_MODE.DECIMAL)
DFB_DEC_DATATYPE.BYTE_SIZE
DFB_DEC_DATATYPE.WORD_SIZE
DFB_DEC_DATATYPE.DWORD_SIZE
wAsciiDecData Data type of the DFB_DEC_DATATYPE.LWORD_SIZE
Type variables to be written. DFB_DEC_DATATYPE DFB_DEC_DATATYPE.SINT_SIZE

DFB_DEC_DATATYPE.USINT_SIZE
DFB_DEC_DATATYPE.INT_SIZE
DFB_DEC_DATATYPE.UINT_SIZE
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the data.

Name Function Data Type Setting Value (Default value)
DFB_DEC_DATATYPE.DINT_SIZE
DFB_DEC_DATATYPE.UDINT_SIZE
DFB_DEC_DATATYPE.LINT_SIZE
DFB_DEC_DATATYPE.ULINT_SIZE
DFB_DEC_DATATYPE.REAL_SIZE
DFB_DEC_DATATYPE.LREAL_SIZE
(DFB_DEC_DATATYPE.BYTE_SIZE)
DFB_ACCESS_MODE.NEW
DFB_ACCESS_MODE.APPEND
wAccessMode | |"edcoessmode ofthe | DEB ¢ DFB_ACCESS_MODE.OVERWRITE
' - DFB_ACCESS_MODE.INSERT
(DFB_ACCESS_MODE.NEW)
wCarriageReturn CRLF character* WORD (0)
The address of the start
dwWriteStartPos position to write the DWORD (0)
memory card’s data.*
The length of the data to 1 ~25.000
dwElementLength write to the controller’s DWORD 0 ’
memory card.* 0)
The memory address
pSource for the controller to store POINTER TO BYTE NULL

*Note: The unit is defined DFB_WRITE_FILE_INFO.wAsciiDecDataType.

e Output
Name Function Data type Output range (Default value)
The FB instruction
bDone execution is completed. BOOL True/False(False)
The FB instruction is

bBusy being executed. BOOL True/False(False)
bError FB instruction error flags. BOOL True/False(False)
ErrorlD Error codes DL_MEMRW_ERROR DL_MEMRW_ERROR

(DFB_NO_ERR)
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u Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone When FB instruction execution is completed. When bExecute shifts to False.
. . . When FB instruction execution is completed.
bBusy When FB instruction execution starts. When bExecute shifts to False.
bError When an error occurs during execution or the When bExecute shifts to False
ErrorlD input value of the instruction is incorrect. ’

e Timing Diagram

bExecute

bDone

bBusy

bError

e  Function

Write the internal data of the controller to the memory card via the FB instruction (DFB_MemoryWrite).

) Programming Example

This example uses the FB instruction (DFB_MemoryWrite) to write the WORD-type array variable to the memory card.
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PLC_PRG x
PROGREM PLC_ PRG
3 bVarD: BOOL :=TRUE;

4 bExecute_Var,bDone_Var,bBusy_Var,bError_Var: BOOL;
5 ar_wvVar0: ARRAY [0..3] OF WORD := [0,1,2,10];

FBO: DFE_MemoryWrite;

FILE_INFO Var: DFE_WRITE_ FILE_ INFO;

ErrorID Var(O: DL MEMRW ERRCOR;
END VAR

=] 1 IF bvar0 THEN

2 FILE INFQ Var.sFilePath:='Tsst.csv';

3 FILE_ INFQ Var.wDataMode:=DFB_DATA MODE.ASCII MCDE;

4 FILE_INFOQ Var.wAsciiShowMode:=DFE_ASCIISHOW_MCDE.DECIMAL;

5 FILE_INFO_Var.wAsciiDecDataType:=DFE_DEC DATATYPE.WORD_SIZE;

3 FILE_INFO_Var.wAccessMode:=DFB_ACCESS_MODE.NEW;

FILE_INFO Var .wCarriageReturn:=0;

E‘ILE_INFO_Var.deriteStartP-:s: H

FILE_INFO Var.dwElementLength:=4;
10 FILE_INFO Var.pSource:=ADR{ar wvVar0);
11 bExecute Var:=TRUE;
12 bvar0:=
13| EnD_1F;

=] 14 IF bDone_Var THEN

15 bExecute Var:=FALSE;
le END_IF

1 FBO(

8 bExescute:=bExescute Var ,
FileInfo:=FILE_INFO Var ,
bDone=>bDone_Var ,
bBusy=>bBusy_Var ,

22 bError=>bError_var ,
23|  ErrorID=>ErrorID_Varl );

Suppose that the written data is ar_wVar0: ARRAY [0..3] OF WORD :=[0,1,2,10]. After open the .csv file in the memory card, the
content would be displayed as follows.

Values displayed in the Test.csv file
0 1 2 10

*Note:

1. In case of wDataMode: =DFB_DATA_MODE.ASCII_MODE, the controller, the controller would write the content of array
ar_wVar0 to the memory card in ASCIl CODE format.

2. If wAsciiDecDataType:=DFB_DEC_DATATYPE.WORD_SIZE, the data length would be word size in the CSV file.

. Library

. DL_MemRW_AXa.library

261



AX Series-Standard Instructions

Chapter 9

9.3 Error Codes and Troubleshooting

Description

Cause of Error

Corrective Action

DFB_NO_ERR

No errors.

DFB_MEMREAD_ERR _
FAILED

Internal errors.

Please check external SD card

Please contact us directly

DFB_MEMREAD_ERR _
PARAMETER

Invalid parameter inputs.

Please check if the input parameters are
correct.

DFB_MEMREAD_ERR _
NOTINITIALIZED

The instruction cannot be
executed owning to the
component has not been
initialized.

Please reboot the controller.

DFB_MEMREAD_ERR _
VERSION

Wrong version.

Please check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR _
TIMEOUT

Operation timeout.

Please reset the controller to default (Reset
Origin). If the problem remains, please contact
us directly.

DFB_MEMREAD_ERR _
NOBUFFER

Insufficient memory.

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.

DFB_MEMREAD_ERR _
PENDING

The program is pending for
execution.

Please reboot the controller.

DFB_MEMREAD_ERR _
NUMPENDING

Too many pending
programs.

Please reset the controller to default (Reset
Origin). If the problem remains, please contact
us directly.

DFB_MEMREAD_ERR _
NOTIMPLEMENTED

The function does not exist.

Please check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR _
INVALIDID

Incorrect ID.

Please check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR _
OVERFLOW

Integer overflow.

Please check the data type of inputs and reset
the controller to default (Reset Origin). If the
problem remains, please contact us directly.

DFB_MEMREAD_ERR _
BUFFERSIZE

The buffer size is too small.

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly..

DFB_MEMREAD_ERR_NO_OBJECT

The object does not exist.

1. Please confirm if the controller and library
versions support the object

2. Please confirm whether the file exists.

3. Please confirm whether the value meets the
specification

4. Please confirm whether the starting position
is greater than the length of the data

DFB_MEMREAD_ERR_NOMEMORY

Insufficient memory.

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly..

DFB_MEMREAD_ERR _
DUPLICATE

Duplicate object name.

Please check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR _
MEMORY_OVERWRITE

Memory overwrite error.

Please reset the controller to default (Reset
Origin). Then download the project again after
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Description

Cause of Error

Corrective Action

compressing the program. If the problem
remains, please contact us directly..

DFB_MEMREAD_ERR _
INVALID_HANDLE

Invalid handle for the object.

Please check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR _
END_OF OBJECT

The end of the object has
been reached.

Please check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR_NO_CHANGE

No changes happened.

Please check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR _
INVALID_INTERFACE

Invalid or unknown interface

Please check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR _
NOT_SUPPORTED

The function is not
supported.

Please check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR_NO_ACCESS_RIGHTS

No rights to access the
operation.

Please check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR _
OUT_OF _LIMITS

Exceeds the limited sources.

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.

DFB_MEMREAD_ERR _
ENTRIES_REMAINING

Remaining entries that could
not be transmitted because
of the buffer limitation.

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.

DFB_MEMREAD_ERR _
INVALID_SESSION_ID

Invalid online session ID.

Please log in again or reboot the controller.

DFB_MEMREAD_ERR _

Exception occurs.

Please check the error log.

EXCEPTION
DFB_MEMWRITE_ERR _ Internal error 1. Please check the external SD card
FAILED 2. Please contact the original manufacturer
DFB_MEMWRITE_ERR _ Inout t Please confirm whether the input parameters
PARAMETER nput parameter error are correct.

DFB_MEMWRITE_ERR_
NOTINITIALIZED

The instruction cannot be
executed because the
element initialization has not
been completed

Please restart the controller.

DFB_MEMWRITE_ERR_
VERSION

Wrong version

Please check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_
TIMEOUT

Execution time out

Please restore the controller to factory settings
(Reset Origin). If the problem persists, please
contact us directly.

DFB_MEMWRITE_ERR_
NOBUFFER

Insufficient memory

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.

DFB_MEMWRITE_ERR_
PENDING

Program to be executed

Please restart the controller.

DFB_MEMWRITE_ERR_
NUMPENDING

Too many programs in
execute query

Please restore the controller to factory settings
(Reset Origin). If the problem persists, please
contact us directly.

DFB_MEMWRITE_ERR_
NOTIMPLEMENTED

No such function

Please check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_
INVALIDID

Incorrect ID

Please check if the firmware and the library
version are supported.
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Description

Cause of Error

Corrective Action

DFB_MEMWRITE_ERR_
OVERFLOW

Value out of range

Please restore the controller to factory settings
(Reset Origin). If the problem persists, please
contact us directly.

DFB_MEMWRITE_ERR_
BUFFERSIZE

Memory size too small

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.

DFB_MEMWRITE_ERR_
NO_OBJECT

No such object

1. Please check the external SD card
2. Please contact the original manufacturer

DFB_MEMWRITE_ERR_
NOMEMORY

Insufficient memory

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.

DFB_MEMWRITE_ERR_
DUPLICATE

Duplicate object name

Please check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_
MEMORY_OVERWRITE

The memory exceeds the
writable range

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.

DFB_MEMWRITE_ERR_
INVALID_HANDLE

Invalid object

Please check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_
END_OF OBJECT

The maximum range of the
object has been reached

Please check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_
NO_CHANGE

No change

Please check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_
INVALID_INTERFACE

Invalid or unknown interface

Please check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_
NOT_SUPPORTED

This feature is not supported

Please check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_NO_
ACCESS_RIGHTS

Not authorized to execute
this command

Please check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_
OUT_OF _LIMITS

Exceeded limited resources

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.

DFB_MEMWRITE_ERR_
ENTRIES_REMAINING

Unable to transmit due to
limited resources

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.

DFB_MEMWRITE_ERR_
INVALID_SESSION_ID

Invalid online ID

Please restart the controller.

DFB_MEMWRITE_ERR_
EXCEPTION

An exception error occurred

Please confirm the error log.
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10.1 DFB_PWM

. Supported Products

. AX-308E, AX-364E, AX-324N

DFB_PWM : DFB_PWM is used to generate Pulse-width modulation output signals which is frequency-adjustable.

FB/FC Instruction Graphic Expression
DFB_PWH
—bEnable bvalidf—
—Fin bBusyp—
FB DFB_PWM —{Period bErrorf—
—PeriodUnitType ErrorlD—
—IrDuty

ST Language

DFB_PWM _instance (

bEnable:=,
Pin:=,
Period:=
PeriodUnitType:=,
leDuty:=,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>
);
. Input Pins
: Setting Value L
Name Function Data Type (Default value) Effective time
Execute the
instruction when True/False
bEnable bEnable changes BOOL (True) -
from False to
True.
. PWM output pins 0~7 When bEnable is
Pin number DFB_PWM_OUTPUT_PIN (OUT00) TRUE.
. . . . MicroSecond or MilliSecond When bEnable is
PeriodUnitType | PWM period unit | DFB_PWM_PERIOD_UNIT (MicroSecond) TRUE.
MicroSecond :1~65535 .
Period PWM period UINT MilliSecond :1~42949 Whe”TE%rl‘Eab'e 1S
(1)
Continuously effective
IrDuty PWM duty cycle LREAL 0~100 (0) when bEnable is
TRUE.
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Note:
1. AX-332E only support scope: 0-3
2. AX-332E only support scope: MicroSecond: 1000-2000, MilliSecond: 1-20
. Output Pins

. Output Value Range
Name Function Data Type (Default value)
bValid Function block output is valid. BOOL True/False (False)
bBusy Function block is being busy. BOOL True/False (False)
bError Function block error BOOL True/False (False)
. DFB_HSIO_ERROR
ErrorlD Error ID DFB_HSIO_ERRO (DFB_HSIO NO_ERR)

*Note: DMC_ERROR : Enumeration (Enum)

. Output Updating Timing

Name Timing for shifting to True Timing for shifting to False
bValid ® \When bExecute shifts to True. ® \When bError shifts to True.
® \When bEnable shifts to False.
bBUS ® \When bExecute shifts to True. ® \When bError shifts to True.
y ® \When bEnable shifts to False.
bError ® When instruction input parameter is illegal, or ® When bExecute shifts to False.
ErrorlD an error occurs during instruction execution.

e Timing Diagram

bEnable

bValid

bBusy

bError

e Function Description

. Will generate a square wave signals of specified frequency and duty cycle which can be used to control plant that
needs to receive continuously changing physical quantities.

. This function only supports output contacts.

. Firmware needs to be V1.01.0 or later.
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) Troubleshooting

If an error occurs during the execution of the instruction, Error will change to True, and the axis motion will stop. Refer to ErrorlD
(Error Code) to address the problem.

Programming Example

This programming example uses 8 sets of PWM output sine wave PWM, and the phase of each set is 45 degrees, which
will make OUT LED appear water lamp behavior on the machine. The speed and direction are determined by the size and
sign of "F_SIN_Hz" respectively.

- Variable Declaration

VAR CONSTANT
M_PI : LREAL := 3.14159265358979323846;
END_VAR

VAR
F_SIN_Hz: LREAL :=0.3;
T_SIN_ms : LREAL;
tms : UDINT :=0;

i: UINT:
PWM : ARRAY[0..7] OF DFB_PWM;
END_VAR

= Program

FORi:=0TO 7BY 1 DO
PWM[i].bEnable := TRUE;
PWM[i].Pin :=i;
PWMi].PeriodUnitType := DFB_PWM_PERIOD_UNIT.MicroSecond; //usec
PWM[i].Period := 100;
PWM][i].IrDuty := 100.0*(0.5*SIN(2*M_PI*tms/T_SIN_ms + i*2*M_P1I/8)+0.5);

PWMIi]();
END_FOR

IF 0.0 =F_SIN_Hz THEN
F_SIN_Hz:=1.0;
END_IF

T_SIN_ms := TO_DINT(1000/F_SIN_Hz);
tms :=tms + 1;
IF tms >= ABS(T_SIN_ms) THEN
tms :=0;
END _IF

. Library
= DL_LogDmp_AX3.library
Note: From version 1.0.5.0 and later, lilbrary DL_BuiltinlO_AX3 is changed to DL_BuiltInlO_library.
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10.2 Error Codes and Troubleshooting

Description Cause of Error Corrective Action

Firmware does not

DFB_PWM_UNSUPPORT_FW_VERSION Update firmware

match.
DFB_PWM_PIN_ID_OVER_RANGE Pin r(‘)L]!Tat:]eJe's out Enter an appropriate pin ID
DFB_PWM_THIS_PIN_ID_IS_USED_ON_OTHER_PWM_FB| Pinis reused. Do not enter the pin ID that has been used.
DFB_PWM_PERIOD_UNIT_IS_NO_DEFINITION Wrong unit Enter an appropriate period unit

Period is out of

DFB_PWM_PERIOD_OVER_RANGE ange

Enter an appropriate period value
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11.1 DFC_LogGetSize

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFC_LogGetSize: Read the size of controller’s log files.

FB/FC Instruction Graphic Expression ST Language
DFC_LogGetSize DFC_LogGetSize(
FC DFC_LogGetSize | —dwioghum DFE legtes: u dwLogNum:=,
ErrorID—
ErrorID=>);
. Input
. Setting Value
Name Function Data Type (Default value)
0: Calculate the current data size of all log files

dwLogNum* The number of the target DWORD in the controller.

log files.

()

*Note: Data types such as BYTE, WORD and DWORD can be used for dwLogNum input. Currently only supports mode0.

. Output
Name Function Data type Output range (Default value)
DFC_LOG_ Data size of the log files. DWORD 0 ~ 65536
GETSIZE (Return type) (Unit: BYTE) (0)
DL_LOGDMP_ERR
ErrorlD Error codes DL_LOGDMP_ERROR (DFC_NO_ERROR)
. Function

After executes the function (DFC_LogGetSize), the data size of the current log files will be calculated.

. Programming Example

This example uses the FC instruction (DFC_LogGetSize) to read the data size of the current log files of the controller.
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PLC_PRG x

PROGRAM PLC_PRG
VAR

dwVar(: DWORD;

ErrorID Var: DL LOGDMEP ERROR;
END VAR

dwVAr(:=DFC_LogGetSize (dwLogNum:=0 ,

2w
ErrorID=>ErrorID_Var );

. Library

= DL_LogDmp_AX3.library
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11.2 DFB_LogDump

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_LogDump: Read the log files of the controller.

FB/FC Instruction Graphic Expression ST Language

DFB_LogDump(
bExecute:=,
pDmpPos:=,

dwLogNum:=,
dwDmpLength:=,
bDone=> ,
bBusy=>,
bError=>,
ErrorlD=>);

DFB_LogDump
bExecute bDone
pDmpPos bBusy
dwLoghum bError
dwDmpLength ErratID

FB DFB_ LogDump

. Input

Setting Value

Name Function Data Type (Default value)

bExecute Execut.e.the functhn block BOOL True/False(False)
(Rising-edge triggered)

The memory address for

pDmpPos controller’s storage POINTER TO BYTE (0)
dwLogNum* The numper of the target log DWORD 0: Read all the current log files of the
files to read controller (0)
dwDmpLength The size of the target log files DWORD 0)

to read

*Note: Data types such as BYTE, WORD and DWORD can be used for dwLogNum input. Currently only supports modeO.

. Output
Name Function Data type Output range (Default value)
The FB instruction
bDone execution is completed. BOOL True/False(False)
bBusy The '.:B instruction is BOOL True/False(False)
being executed.
bError FB instruction error flags. BOOL True/False(False)
DL_LOGDMP_ERROR
ErrorlD Error codes DL_LOGDMP_ERROR (DFB_NO_ERR)

= Outputs Updating Timing
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Name Timing for shifting to True Timing for shifting to False
bDone e When FB instruction execution is completed. e When bExecute shifts to False.

. . . When FB instruction execution is completed.
bBusy e When FB instruction execution starts. When bExecute shifts to False.
bError ; ;

° When an error occurs dutlng.e).(ecutlon or the e When bExecute shifts to False.
ErrorlD input value of the instruction is incorrect.
. Timing Diagram
bExecute
bDone
bBusy
bError
. Function

Use the FB instruction (DFB_LogDump) to read the log files of the controller.

. Programming Example

This example uses the FB instruction (DFB_LogDump) to read the log files and store it in the Byte type array variable (ar_byVar)
in ASCII CODE format.

PLC_PRG x
PROGRAM PLC_PRG
8 2| VAR

bExccute_Var,bDone_Var,bBusy_Var,bError_Var: BOOL;
ar_byVar: ARRAY[0..9959] OF BYTE;
dwVar0: DWORD;
FBO: DFE_LogDump;
ErrorID Var: DL LOGDMP_ERROR;

END_VAR

= 1| IF bpone_var THEN
bExecute _Var:=FALSE;
END_TF
FBO (
bExscute:=bExecute_Var ,
pOmpPos:=ADR (ar_byVar) ,
dwLogNum:=0 ,
dwDmpLength
bDone=>bDone_Var ,

bBusy=>bBusy_Var ,
bError=>bError_Var ,
ErrorID=>ErrorID Var );

. Library

= DL_LogDmp_AX3.library
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11.3 DFB_FTPClient

. Supported Products

. AX-308E, AX-364E, AX-300, AX-324N

DFB_FTPClient : Access FTP server and upload and download data.

FB/FC Instruction Graphic Expression ST LANGUAGE
DFB_FTPClient(
bConnect:=,
bExecute:=,
fileSpace:=,
connectlinfo:=,
ftpCmd:=,
sSrvFilePath:=,
FB DFB_ FTPClient . sLocalFilePath:=,
e sFileName:=,
bConnected=> ,
bDone=> ,
bBusy=>,
bError=>,
Errorld=>,
msgBuf=>);
. Input
Name Function Data Type Setting Value (Default value)
Establish FTP server
bConnect connection BOOL True/False ( False )
Execute the ftpCmd
bExecute command BOOL True/False ( False )
) . . INTERNAL_MEM /EXTENAL_SD
fileSpace File storage location MEM_SPACE (INTERNAL_MEM)
connectlnfo FTP server connection CONN_INFO NULL
information -
ftpCmd FTP execute command FTP_CMD NULL
sSrvFilePath FTP server file path STRING (128) (")
. File path for upload or o
sLocalFilePath download STRING (128) ")
. Uploaded or downloaded o
sFileName filename STRING ( 64 ) (")

Note: If the file storage location is INTERNAL_MEM, all files will be placed in the FTP folder of the AX308E series host.

m  MEM_SPACE
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Name

Description

EXTERNAL_SD

External memory card

INTERNAL_MEM

Internal memory

PCI_MEM (*1) PCI memory
USB_PORTO (*1) USB port0
USB_PORT1 (*1) USB port1
USB_PORT2 (*1) USB port2
USB_PORTS3 (*1) USB port3

*Note 1: This memory location cannot be selected in this Function block.

B CONN_INFO

Name Function Data Type Setting Value (Default value)
Fftp server ip o
ftpServerlP address STRING(16) (")
ftpUsrName Login account STRING(64) (")
ftpPassWord Login password STRING(64) (")
activeMode Active mode BOOL True/False ( False )
[ | FTP_CMD
Name Description
NOOP No action
PUT_FILE Upload file
GET_FILE Download file
DELETE Delete file
APPEND Add data to the end of the original file
. Output
Name Function Data Type Output Range (Default value)
FBlinstruction execution
bDone complete flag BOOL True/False ( False )
bBusy FBlinstruction executing flag BOOL True/False ( False )
bError FBlinstruction error flag BOOL True/False ( False )
DFB_FTP_CLIENT_ERROR
ErrorlD Error Code DFB_FTP_CLIENT_ERROR (DFB_NO_ERR)
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= Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone ¢ X\émeFtS detrUCtlon execution is e When bExecute shifts to False.

. . . F When FB instruction execution is completed.
bBusy e When FB instruction execution starts. When bExecute shifts to False.
bError e When the FB instruction is executed e When bExecute shifts to False
ErrorlD incorrectly or the input value is incorrect ’

. Timing Diagram
bExecute |
bDone
bBusy |
bError
. Funtion

Users can upload files to FTP server or download files from FTP server through FBInstruction (DFB_FTPClient).

. Programming Example

In this example, two AX308E series hosts are used as FTP server and FTP client respectively, and FBlinstruction
(DFB_FTPClient) is used to read the FTP server file. When the user sets bini to True, the connection with the FTP server is
established. After the connection is established successfully (when var_bconnected is True), set var_bEexecute to True, that is,
download the FTP server file data.csv to the FTP folder of the external memory card of the AX308E series host.

Note: For the setting method of FTP server, please refer to Chapter 9.6 "FTPFunction" of "AX3 Series Operation Manual"

PROGRAM FTP Clisnt

VAR

FBO : DFB_FTPClient ;

bini, var_kConnect , var_bExecute , var_bConnected , var_bDone , var_bBusy ,

var bError : BOOL ;

END

var fileSpace : DL _FtpClient . MEM SPACE ;

var_ftpCmd : DL_FtpClient . FTP_CMD ;

var_sSrvFilePath , var_sLocalFilePath : STRING ( 122 ) ;
var_sFileName : STRING ( €4 ) ;

var_connsectInfo : DL_FtpClient . CONN_INFO ;
var_ErrorId : DL_FtpClient . DFB_FTP_CLIENT_ERRCR ;
VAR

277




AX Series-Standard Instructions Manual

Chapter 11

)

U ks

P R R O T FCR B O TR SR S

var_bExecute :
var_fileSpace :
var_connectInfo

var_ftpCmd :=DL

var sSrvFilePath := i
var_sLocalFilePath i
var leNames : v ;
var_bConnsct

END_IF

FBO (
bConnect := wvar_bConnect ,
bExecute := VaIibEXEE:UZG r
fileSpacs := wvar_filsSpacs ,

connec

nectInfo . activeMods

nnectInfo

nnectInfo

client .

I

. ftpServerIpP :=

pPassWord : =
FTP_CMD . GET_FILE ;

i

nfo := var_connectInfo ,

ftpCmd := wvar_ftpCmd ,
sSrvFilePath := wvar_ssSrvFilePath,
sLocalFilePath := wvar sLocalFilePath ,

sFileNams
bConnected => wva

bDone => wvar_bDone ,
bBusy => var_bBusy ,
bError => var_bError ,

Errorld => wvar_ ErrorId,
msgBuf => ) ;

= var_sFileName ,

_bConnected ,

- EXTERNAL SD ;

This example will export the file downloaded from the FTP server to the variable. When the user sets bini to True, the memory
card reading Instruction setting is completed. After the setting is completed, Var_bExecute is set to True, that is, the data in the
data.csv file Export the array "Array_Word".

Note: Please refer to Chapter 9.1 "DFB_MemoryRead" for the instruction of reading the memory card.

oL s

PROGRAM
VAR

FBO :
var_bExecute , var_bDone , var_bBusy , var_bError , bini :
var_FileInfo : . DFB_READ FILE INFC ;
var ErrorlID :

Fils to_Variabls
DFB_MemoryRead ;
DL MemBW AX3

BRRAY [0 .. 0]

DL_MemRW_AX3 .

DL _MEMRW_ERRCR ;
OF WORD ;

BOOL 7

IF bini

bini :
var_FilelIn

var_FilelInfo
WORD_STZE ;
var_FileInfo
var_FilelIn

THEN

sFilePath :=
wDataMode

whAsciiShow

e := DL_MemRW_AX3 .
wAsciiDecDataTyps := DL_MemRW_AX3 . DFE_DEC_DATATY
dwReadStartPos :
dwElementLength := 10 ;

Joi

var_FileIn pDestination :=ADR ( Array_Word ) ;
END IF
FBO (

bExecute := var_bExecute ,

FileInfo :=var_FileInfo ,

bDone => var_bDone ,
bBusy => var_bBusy .,

bError => var_bError ,

=>var_ErrorID } ;

. DFB_DATA_MODE
DFE_ASCIISHOW M

- ASCIT_MODE ;
)
T
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data.csv

1 [ 2 [ 3] 4 1 5 [ 6 [ 71 8 ] 9 | 10
Watch 1 l * 3 X
Expression Application Type Value Prepar.. Execution point

= & File_to_Variable.Array_Wond AX_308EAOMAIT_F... ARRAY [0..9] O... Cydic Monitoring

# Array_Word[0] WORD 1 Cydic Monitoring

& Array_Word[1] WORD 2 Cydic Monitoring

# Array_Word[2] WORD 3 Cydiic Monitoring

#® Array_Word[3] WORD 4 Cydic Monitoring

& Array_Word[4] WORD 5 Cydic Monitoring

# Array_Word[5] WORD 6 Cydic Monitoring

® Array_Word[6] WORD 7 Cydic Monitoring

# Array_Word[7] WORD 8 Cydic Monitoring

& Array_Word[8] WORD 9 Cydlic Monitoring

& Array_Word[9] WORD 10 Cydic Monitoring

. Library

= DL_FtpClient.library
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11.4 Error Codes and Troubleshooting

e DL _LOGDMP_ERROR

NOTINITIALIZED

component has not been
initialized.

Description Cause of Error Corrective Action
DFB_NO_ERR No errors. -
DFB_DMP_ERR_FAILED Internal errors. Please contact us directly
DFB_DMP_ERR _ . . . .
PARAMETER Invalid parameter inputs. Please check if the input parameters are correct.
The instruction cannot be
DFB_DMP_ERR_ executed owning to the

Please reboot the controller.

DFB_DMP_ERR_ Wrong version Please check if the firmware and the library
VERSION 9 ’ version are supported.
DFB DMP ERR o Plgqse reset the controllgr to default (Reset
= - - Operation timeout. Origin). If the problem remains, please contact us

TIMEOUT .

directly.

Please reset the controller to default (Reset
DFB_DMP_ERR_ Insufficient memor Origin). Then download the project again after
NOBUFFER Y- compressing the program. If the problem

remains, please contact us directly.
DFB_DMP_ERR_ The program is pending for
PENDING execution. Please reboot the controller.
DFB DMP ERR . Plgqse reset the controllgr to default (Reset

= NT — Too many pending programs. | Origin). If the problem remains, please contact us

NUMPENDING directly.
DFB_DMP_ERR_ . . Please check if the firmware and the library
NOTIMPLEMENTED The function does not exist. version are supported.
DFB_DMP_ERR_ Please check if the firmware and the library
INVALIDID Incorrect ID. version are supported.

Please check the data type of inputs and reset
DFB_DMP_ERR_ Integer overflow. the controller to default (Reset Origin). If the
OVERFLOW . -

problem remains, please contact us directly.

Please reset the controller to default (Reset
DFB_DMP_ERR _ The buffer size is t I Origin). Then download the project again after
BUFFERSIZE € bufter size 1s too small. compressing the program. If the problem

remains, please contact us directly..

DFB_DMP_ERR_NO_

The object does not exist.

Please check if the firmware and the library

MEMORY_OVERWRITE

Memory overwrite error.

OBJECT version are supported.

Please reset the controller to default (Reset
DFB_DMP_ERR _ Insufficient memor Origin). Then download the project again after
NOMEMORY Y. compressing the program. If the problem

remains, please contact us directly..
DFB_DMP_ERR_ Duplicate obiect name Please check if the firmware and the library
DUPLICATE P ) ’ version are supported.

Please reset the controller to default (Reset
DFB_DMP_ERR_ Origin). Then download the project again after

compressing the program. If the problem
remains, please contact us directly..

DFB_DMP_ERR_INVALID_HANDLE

Invalid handle for the object.

Please check if the firmware and the library
version are supported.

DFB_DMP_ERR_END_OF_OBJECT

The end of the object has
been reached.

Please check if the firmware and the library
version are supported.

DFB_DMP_ERR_NO_
CHANGE

No changes happened.

Please check if the firmware and the library
version are supported.

DFB_DMP_ERR_INVALID_INTERFACE

Invalid or unknown interface

Please check if the firmware and the library
version are supported.
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Description

Cause of Error

Corrective Action

DFB_DMP_ERR_NOT_
SUPPORTED

The function is not supported.

Please check if the firmware and the library
version are supported.

DFB_DMP_ERR_NO_
ACCESS_RIGHTS

No rights to access the

operation.

Please check if the firmware and the library
version are supported.

DFB_DMP_ERR_OUT_OF_LIMITS

Exceeds the limited sources.

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly..

DFB_DMP_ERR_ENTRIES_REMAINING

Remaining entries that could
not be transmitted because of
the buffer limitation.

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly..

DFB_DMP_ERR_INVALID_SESSION_ID

Invalid online session ID.

Please log in again or reboot the controller.

DFB_DMP_ERR_
EXCEPTION

Exception occurs.

Please check the error log.

DFC_GETSIZE_ERR_FAILED

Internal errors.

Please contact us directly

DFC_GETSIZE _ERR_
PARAMETER

Invalid parameter inputs.

Please check if the input parameters are correct.

DFC_ GETSIZE _ERR_
NOTINITIALIZED

The instruction cannot be
executed owning to the
component has not been
initialized.

Please reboot the controller

DFC_GETSIZE_ERR_

Incorrect version.

Please check if the firmware and the library

VERSION version are supported.
Please reset the controller to default (Reset
.II?I';ACE—O%I.EI_TSIZE -ERR_ Operation timeout. Origin). If the problem remains, please contact us

directly.

DFC_ GETSIZE _ERR_
NOBUFFER

Insufficient memory.

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.

DFC_GETSIZE_ERR_

The program is pending for

Please reboot the controller

PENDING execution.
DFC_GETSIZE _ERR_ . Plgqse reset the controllgr to default (Reset
NUMPENDING Too many pending programs. | Origin). If the problem remains, please contact us

directly.

DFC_GETSIZE _ERR_
NOTIMPLEMENTED

The function does not exist.

Please check if the firmware and the library
version are supported.

DFC_GETSIZE _ERR_

Please check if the firmware and the library

INVALIDID Incorrect ID. version are supported.
Please check the data type of inputs and reset
8\F/(E:§|9LEOTV?/IZE -ERR_ Integer overflow. the controller to default (Reset Origin). If the

problem remains, please contact us directly.

DFC_ GETSIZE _ERR_
BUFFERSIZE

The buffer size is too small.

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.

DFC_GETSIZE_ERR NO_
OBJECT

The object does not exist

Please check if the firmware and the library
version are supported.

DFC_ GETSIZE _ERR_
NOMEMORY

Insufficient memory

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.

DFC_GETSIZE_ERR_
DUPLICATE

Duplicate object name

Please check if the firmware and the library
version are supported.

DFC_ GETSIZE _ERR_
MEMORY_OVERWRITE

Memory overwrite error

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.
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Description

Cause of Error

Corrective Action

DFC_ GETSIZE _ERR_INVALID

_HANDLE

Invalid handle for the object

Please check if the firmware and the library
version are supported.

DFC_GETSIZE_ERR _END_OF

_OBJECT

The end of the object has
been reached.

Please check if the firmware and the library
version are supported.

DFC_GETSIZE_ERR NO_
CHANGE

No changes happened.

Please check if the firmware and the library
version are supported.

DFC_ GETSIZE _ERR_INVALID

_INTERFACE

Invalid or unknown interface

Please check if the firmware and the library
version are supported.

DFC_ GETSIZE _ERR _NOT_
SUPPORTED

The function is not supported.

Please check if the firmware and the library
version are supported.

DFC_GETSIZE_ERR _NO_
ACCESS_RIGHTS

No rights to access the
operation.

Please check if the firmware and the library
version are supported.

DFC_ GETSIZE _ERR_OUT
_OF_LIMITS

Exceeds the limited sources.

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.

DFC_ GETSIZE _ERR_ENTRIES

_REMAINING

the buffer limitation.

Remaining entries that could
not be transmitted because of

Please reset the controller to default (Reset
Origin). Then download the project again after
compressing the program. If the problem
remains, please contact us directly.

DFC_ GETSIZE _ERR_INVALID

_SESSION_ID

Invalid online session ID.

Please log in again or reboot the controller.

DFC_GETSIZE _ERR_
EXCEPTION

Exception occurs.

Please check the error log.

DFB_FTP_CLIENT_ERROR

Description Cause of Error Corrective Action
DFB_NO_ERR No errors. -
DFB_SD_CARD_NOT_FOUND No SD card Please confirm whether the SD card is

inserted into the SD card slot

DFB_CONNECT_TIMEOUT

Operation timeout.

Please reset the controller to default
(Reset Origin). If the problem remains,
please contact us directly.

DFB_INPUT_ERROR

Parameter error

Please check if the Function block
parameters are correct.

DFB_NOT_CONNECT

Disconnected

Please confirm whether the idle time of the
FTP client exceeds the timeout setting of
the FTP server.

DFB_CMD_ERROR

FTP Client command execution error

Please confirm whether the FTP server
supports the current command operation.

DFB_OPEN_FILE_ERROR

Open file error

Please confirm whether the file is normal.

DFB_WRITE_FILE_ERROR

Error writing to file

Please confirm whether the file is normal.

DFB_CREATE_FILE_ERROR

File creation error

Please confirm whether the file is normal.

DFB_READ_FILE_ERROR

Error reading file

Please confirm whether the file is normal.

DFB_NOT_SUPPORT_MEM

The selected memory space is not

supported

Please select the correct memory space

DFB_LOGIN_FAIL

FTP server login failed

Please confirm that the login account
password is correct.

DFB_UNDEFINE

Undefined or has not yet been
executed.

Wait for the execution of FB instruction
being completed.
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