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P.1 Introduction

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.

P.1.1 Applicable Products
This manual applies to the following products:

- AX-3 Series

P.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

DFC_NIBMOQV: Data shift.

FB/FC Instruction Graphic Expression ST language
DFC_NIBMOV(
DFC_NIBMOV pSrc:=,
—Jpse DFC_NIBMOVI— |\ySrcStartPos:= ,
—wSrcStartPos ErrorID—
FC DFC_NIBMOV —|oDst pDst:=,
—wDstStartPos wDstStartPos:=,
T wNum:=,
ErrorID=>);
® Inputs
. Setting Value
Name Function Data Type (Default value)
pSrc Memory address of source POINTER TO BYTE Memory address (0)
variables
Start address for source
wSrcStartPos variable shift WORD* Positive integer (0)
(Unit: Nibble)
pDst Memory address of target | o5\ R TO BYTE Memory address (0)
variables
Start address for storing
wDstStartPos target variable WORD* Positive integer (0)
(Unit: Nibble)
The data length for data shift " e
wNum (Unit: Nibble) WORD Positive integer (0)

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

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

1-2



Chapter 1 Move Instructions

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

® Example
[ ] Program example 1:
In this example, FC instruction (DFC_NIBMOV) is used for shifting the content of wVarO(pSrc) to the variable
wVarl(pDst).

PLC_PRG x
PROGRAM PLC_PRG
=] 2 VAR

3 bVarD: BOOL;

4 Length: WORD:=2;

5 wVar0: WORD :=

wVarl: WORD :=

END VAR

IF bvar( THEN
DFC_NIBMOV (
pSrc:= ADR(wvVar0],
wSrcStartPos:= 2,
phst:= ADR(wvVarl],
wDstStartPos:= 0,
wNum:= Length,
ErrorID=> | ;
bVar0:=FALSE;
10| END IF;

m m
[

Since wSrcStartPos=2, wNum=2 and wDstStartPos=0, two consecutive Nibbles(Length=2), which start from
Nibble2 of variable wVarO(pSrc), are shifted to the address Nibble0 inside the memory of wVarl(pDst).

Variable Nibble3 | Nibble2 | Nibblel | Nibble0
wVar0 Memory content
[16#1234] 1 | 2 | 3 | 4
iy
wvarl Memory content ________ .
[16#FFFF] = | E | = | F i
wVarl Memory content (after executing FC)
[16#FF12] F | F | 1 | 5

1-3
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[ | Program example 2:
In this example, FC instruction (DFC_NIBMOV) is used for shifting the content of ar_wVarO(pSrc) to the variable

ar_wVarl(pDst).

[E1 pou x

PROGRAM POU

VAR
bVar0: BOOL;
Length: WORD:=2;

ar wvar(: ARRAY [(..l] OF WORD :=
ar wvarl: ARRAY [(..l] OF WORD :=
END_ VAR

IF bVar0 THEN
DFC_NIBMOV (
pSrc:= ADR({ar_wVar0),
wSrcStartPos:= 3
pDst:= ADR({ar_wVarl},
wDstStartPos:= 0
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_wVarO(pSrc), are shifted to the address NibbleO inside the memory of ar_wVarl(pDst).

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

[16#0123,16#4567] 4 5 | 6 | 7 | 0 | 1 | 2 | 3
ar_wvarl Memory content o

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

[16#FF70,164#FFFF] = = | = | = | = | = | 7 | 0

° Supported Products
[ | AX series

o Library
[ | DL_Mov.library
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Chapter 1 Move Instructions
1.2 DFC_XCH
DFC_XCH: Data exchange between two variables.
FB/FC Instruction Graphic Expression ST language
DFC_XCH(
DFC_XCH pSrc]_:: ,
—psrcl DFC_XCH— L
FC DFC_XCH e oL PSTe2:=,
A dwNum:=,
ErrorlD=>);
® |Inputs
. Setting Value
Name Function Data Type (Default value)
pSrcl Memory address of POINTER TO BYTE Memory address (0)
variablel
pSrc2 Memory address of POINTER TO BYTE Memory address (0)
variable2
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.

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

® Function

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

1-5
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° Example
In this example, Function (DFC_XCH) is used for exchanging contents of two variables.

PLC_PRG X
PROGREM PLC PRG
a 2 VAR
bVar(0,bVarl:BOOL;
Length:DWORD:=1;
WwVar(:WORD: =]
wWVarl:WORD:=1

END VAR
v
=] 1| IF bvar0o THEN
2 bVarl:=DFC_XCH (pS8rcl:= ADR(wVar0)}, pS3rc2:= ADR(wVarl) , dwNum:=Length , ErrorID=> )
bVar0:=FALIE;
END_IF;

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

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

o Supported Products
[ | AX series

° 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.
DEC XCH ERR NOMEMORY th enough memory space |Check if the §|z_e of downloaded program

- - - in controller. exceeds the limit, then reboot the controller.
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2.1 DFC_CMP

DFC_CMP: Comparison between LINT variables.
FB/FC Instruction Graphic Expression ST language
DFC_CMP DFC_CMP(
FC DFC_CMP st DFC_CMP [— lisrc1:=,
liSrc2:=)
® Inputs
Name Function Data Type (gitfgﬁﬂ \\:Z:Eg)
liSrc1 Variablel LINT* "'NT:'Z(GS; 21
liSrc2 Variable2 LINT* "'NT:'Z(GS; 21
*Note: The variable types SINT ~ INT » DINT and LINT can be used for inputs.
® Outputs
Name Function Data Type 82%3 52?3;
1:liSrcl = liSrc2
oro_cup | ecton et woro e
)

® Function
The FC instruction is used to compare the values in variable 1 with that in variable 2.
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Chapter2 Comparison Instructions

® Programing Example

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

PLC_PRG x
PROGRAM PLC_PRG
=] 2 VAR
1livar0O: LINT :=1000

livarl: LINT :=2000;
5 wVar(l: WORD;
3 END_VAR

wVar0:=DFC_CME(1liSrcl:=1iVar0 , liSrc2:=1iVarl );

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

° Supported Products

[ ] AX series

[ Library

[ | DL_Comparison.library

2-3
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2.2 DFC_UCMP

DFC_UCMP: Comparison between ULINT variables.

FB/FC Instruction Graphic Expression ST language
DFC_UCMP DFC_UCMP(
FC DFC_UCMP hwSrcl HLEIEHE lwSrcl:=,
IwSrc2
IwSrc2:=)
® |nput
. Setting Value
Name Function Data Type (Default Value)
0~ 264_
IwSrc1 Variable 1 ULINT/LWORD* ULINT/LW?OTD'O 271
0~ 264_
lwSrc2 Variable 2 ULINT/LWORD* ULINT/LW?OTD'O 271

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

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

® Function

The FC instruction is used to compare the values in variable 1(lwSrc1) with that in variable 2(lwSrc2).
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Chapter2 Comparison Instructions

® Programming Example

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

PLC_PRG x
PROGRAM PLC PRG
8 2 vAR -

3 uivarQ: UVINT :=1000;
uivarl: VINT :=2000;
wVar(: WORD;

END_VAR

[N

_| wVarD:=DFC_UCMP (lwSrcl:=uivVar0, lwSrc2:=uiVarl );

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

® Supported Products
B AX Series

® Library

m  DL_Comparison.library
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2.3 DFC_LRCMP

DFC_LRCMP: Comparison between LREAL variables.

FB/FC Instruction Graphic Expression ST language
DFC_LRCMP DFC_LRCMP(
FC DFC_LRCMP —Irsre1 DFC_LRCMP [— IrSrcl:=,
—IrSrc2 i
IrSrc2:=)
® |nput
. Setting Value
Name Function Data Type (Default Value)
LREAL:-1.7976931348623157E+308
IrSrcl Variable 1 LREAL* 1.7976931348623157E+308
)
LREAL:-1.7976931348623157E+308
IrSrc2 Variable 2 LREAL* 1.7976931348623157E+308
)

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

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

® Function

The FC instruction is used to compare the values in variable 1(IrSrc1) with that in variable 2(IrSrc2).
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Chapter2 Comparison Instructions

® Programming Example

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

PLC_PRG X
PROGRAEM PLC PRG
=] 2 VAR
lrvar(0: LREAL
lrvarl: LREAL
wvVarl: WORD;
END VAR

[N

_| wVar(Q:=DFC_LRCMP (lrSrcl:=lrVar0 , lrSrc2:=lrVarl );

Since variablel (IrVar0) is smaller than variable2 (IrVarl), the calculation result (wVar0) would be 2.

® Supported Products
B AX Series

® Library

B DL_Comparison.library
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2.4 DFC_ZCP

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

FB/FC Instruction Graphic Expression ST language
DFC_zCP ::_)LFC—bZCP((j
liLowbound DFC_ZCP[— ILowbouna:= ,
FC bFC_zcP i liHighbound:= ,
liSrc:=);
® |nput

. Setting Value
Name Function Data Type (Default Value)
963 _ 963_
liLowbound Lower value LINT* LINT: 2(0) 251
963 _ 963_
liHighbound Upper value LINT* LINT: 2(0) 251
._963 _ 963_
liSrc Variable LINT* LINT: 2(0) 21

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

® Output
. Output Range
Name Function Data Type (Default Value)
1:liSrc < Lower value
DEC ZCP Execution result WORD 2: !_ower value < liSrc < Upper value
- (Return type) 3:1iSrc > Upper value
(0)

® 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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® 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 livVar: LINT :
H livar: LINT
1ivar0: LINT :=120;
wVar0: WORD;

[N

-
1 wVarD:=DFC_ZCP(liLowbound:=L_liVar , liHighbound:=H liVar , liSrec:=1iVar0 );

Since the value in variable (liVar0) is larger than the upper value (H_liVar), the calculation result (wVar0) is 3.

® Supported Products
B AX Series

® Library

B DL_Comparison.library
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2.5 DFC_UZCP

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

FB/FC Instruction Graphic Expression ST language
DFC_UZCP ::)'I:_C—EZCF;(
—lwLowbound DFC_UZCP— wLowbound:= ,
FC DFC_UzCP gy IwHighbound:= ,
—wSrc
IwSrc:=);
® |nput
. Setting Value
Name Function Data Type (Default Value)
0~ 264._
IwLowbound Lower value ULINT/LWORD* ULINT/LW?OTD'O 271
0~ 264._
IwHighbound Upper value ULINT/LWORD* ULINT/LW?OTD'O 271
0~ 264._
IwSrc Variable ULINT/LWORD* ULINT/LW(()OTD'O 2wl

*Note: The variable types SINT ~ INT » DINT, BYTE, WORD, DWORD and LWORDcan be used for inputs.

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

® Function

The FC instruction is used to compare the values in variable (lwSrc) with the upper and lower value of the range.
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® Programming Example
This example use FC instruction (DFC_ UZCP) to compare variable values with the upper and lower value.

PLC_PRG %
=] 2 VAR
3 L_ulvar: ULINT
H_ulVar: VULINT :

i
wlVarO: ULINT :=120;

wVar(D: WORD;
END_VAR

2
,| wVar(:=DFC_UZCP (lwLowbound:=L_ulVar , lwHighbound:=H ulVar , lwSrc:=ulVar0);

Since the value in variable (ulVar0) is larger than the upper value (H_ulVar), the calculation result (wVar0) is 3.

® Supported Products
B AX Series

® Library
B DL_Comparison.library

2-11
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2.6 DFC_LRZCP

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

FB/FC Instruction Graphic Expression ST language
DFC_LRZCP IDII_:C_tI)_RZSj:P(
—IrLowbound DFC_LRZCP— rLowpbouna:= ,
FC DFC_LRZCP *:[gghboum IrHighbound:=,
IrSrc:=);
® |nput
. Setting Value
Name Function Data Type (Default Value)
LREAL:-1.7976931348623157E+308
IrLowbound Lower value LREAL* 1.7976931348623157E+308
)
LREAL:-1.7976931348623157E+308
IrHighbound Upper value LREAL* 1.7976931348623157E+308
)
LREAL:-1.7976931348623157E+308
IrSrc Variable LREAL* 1.7976931348623157E+308
)

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

® 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)
® [Function

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

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

PLC_PRG X
PROGRAM PLC PRG
8 2 VAR -
3 L lrvar: LREAL ;
H lrVar: LREAL
5 1lrVar0O: LREAL :=5
& wVarD: WORD;
END7VAR

-
1 wVar0:=DFC_LRZCP{lrLowbound:=L_lrVar , lrHighbound:=H lrVar , lrSrc:=lrVar0 );

Since the value in variable (IrVar0) is smaller than the upper value (H_IrVar) and larger than the lower value (L_IrVar), the
calculation result (wVarO0) is 2.

® Supported Products

B AX Series
® Library
B DL_Comparison.library
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3.1 DFB_Capture

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

A

FB/FC| Instruction Graphic Expression ST Language
DFB_Capture_instance(
Capture :=,
Counter :=,
bEnable :=,
DFB_Capture uiMaskValue =,
—|Capture B bvalid— |diDeltaMin :=,
— Counter bBusyf— diDeltaMax :=
—{bEnabl bErrorf— . ’
—uir\::sk:'alue Error:IDDr— bValid =>,
FB | DFB_Capture —giDe:taMin g bCapFIIag — bBusy =>,
—diDeltaMax iCapValuef— —
diCapValuePrevious}— bError =>,
diDeltaf— |ErrorlD =>,
bCaplLenBeyondHagk— bCapFlag =>,
dwCapLenBeyondCountf— diCapValue =>
diCapValuePrevious =>,
diDelta =>,
bCapLenBeyondFlag =>,
dwCapLenBeyondCount =>);
® Input
Name Function Data Type (g(;tgﬁ \\;::Eg) Timing for Updating
Designate the source DFB_
Counter of the specified COUNTER_R DF?C—acl:qagthLEanm?EF -
high-speed counter. EF™? '
Execute the
instruction when True/False
bEnable bEnable changes to BOOL (False) i
True.
Define the mask When bEnable shifts to True, the
uiMaskValue ranae of Capture UINT Positive number or 0(0) | setting parameters of
9 pture. uiMaskValue will be updated.
Define the minimum . .
diDeltaMin difference between DINT P(_)smve number, When_ bEnable shifts to True and
v negative number or 0(0) | Busy is False
each Capture™.
Define the maximum . .
diDeltaMax | difference between DINT P(_)smve number, When_ bEnable shifts to True and
2 negative number or 0(0) | Busy is False
each Capture™.
*Note:

1. DFB_Counter_REF(FB): As the I/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.
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® Output

Name Function Data Type Output Range(Default value)

bValid True yvhen 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)
Indicates the error code if . DFB_HSIO_ERROR

ErrorlD an error occurs. 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)

. Positive number, negative
diCapValue The captured value. DINT number or 0(0)
diCapValuePrevious The previous captured DINT Positive number, negative

value. number or 0(0)
The difference between the Positive number. neaative
diDelta previous and the current DINT » Neg
number or 0(0)
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

Name Timing for shifting to True Timing for shifting to False
® When the values at the outputs are ;
. . ) When bEnable shifts to False.
bVvalid valid after bEnable being True for When bE hift Fal
one scan cycle. en bError shifts to False.
bBuSy ® \When bEnable is rising edge When bEnable shifts to False.
triggered. When bError shifts to True.
bError ® When an error occurs in the When bEnable shifts from True to
execution conditions or input values False. (Error code is cleared)
ErrorlD for the instruction. '
bCapFlag ® Updates value continuously when Updates value continuously when
bValid is True. bValid is True.
. . .
diCapValue Updates value continuously when Updates value continuously when

bValid is True.

bValid is True.

diCapValuePrevious

® Updates value continuously when

Updates value continuously when

bValid is True. bValid is True.
diDelta ® Updates value continuously when Updates value continuously when
bValid is True. bValid is True.
® Updates value continuously when Updates value continuously when
bCapLenBeyondFiag bValid is True. bValid is True.
® Updates value continuously when Updates value continuously when
dwCapLenBeyondCount bValid is True. bValid is True.
° Timing Diagram
bEnable
bValid § § § g §
bBusy
bError
® In-Outs
Name Function Data Type S Vel Timing for Updating

(Default value)

Refer to the source

DFB_CAPTURE_ | DFB_CAPTURE_R | When bEnable shifts to True and

Capture of the specified REF(FB)* EF(Cannot be null.) | bBusy is False.

high-speed capture

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

1. SetuiMaskValue 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.

2. Inthe figure below, the 1t capture happens in a -500~500 range and the captured value changes from 0
to 1500.

3. The captured value 1500 becomes the new center of mask range. Therefore, the next captured value
which locates between 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.

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

2. 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.

3. 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.
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> 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.

1000

Countvalue

® 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
This example uses DFB_HCnt and DFB_Capture 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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2. Enabe 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.

DFE_HCnt_0
TRUE DFB_HCnt
—f ——Ex B ENO——
Counter_2 —Hcounter bValid -
TRUE bEnable bBusy [~
bError —
ErrorID—
diCounterValue —
DFE_Capture_0
TRUE DFB_HCnt_0.bValid DFB Capture
— [ 11 EN - ENO——
Capture_0 —= Capture bValid [~
Counter_ 2 —(Counter bEusy [~
TRUE bEnable bError —
500 —juiMaskValue ErrorID [~
1100 —diDeltaMin bCapFlag [~
1300 —jdiDeltaMax diCapValus —
diCepValuePrevious —
diDelta [—
bCapLenBeyondFlag [—
dwCapLenBeyondCount [—

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

° Supported Products
[ AX-308E

° Library
[ ] DL_BuiltInlO.library
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3.2 DFB_Compare

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 :=,
DFB_Compare Cvalid bEnable :=,
—{Compare Validf— ._
—{Counter bBusyf— Mode :=,
FB DFB_Compare —t-Endable bErrer— |WRefreshCycle :=,
—Mode ErrorlDfF—| 4: —
—wRefreshCycle dICrT_IpVaIue =,
—diCmpValue bValid =>,
bBusy =>,
bError =>,
ErrorlD =>);
® Input
: Setting Value - .
Name Function Data Type (Default value) Timing for Updating
Designates the DFB_
Counter source of COUNTER_ DF?G;agthLErEﬂTEF -
high-speed counter. REF*! '
Execute the
instruction when True/False
bEnable bEnable changes to BOOL (False) i
True.
0:Equal(=)
. DFB_ 1:Bigger Equal(> When bEnable shifts
Mode Corgggnson COMPARE_ gger_Equal) toTrue and bBusy is
condition MODE*? 2:Smaller_Equal(s) False.
(Equal)
'Icijrflgnt?) trré?rg)slﬁlfhe When bEnable shifts
wRefreshCycle WORD Positive number or 0(0) toTrue and bBusy is
status of the output
. False.
device.
. " . When bEnable shifts
diCmpValue Specme_s the DINT Positive number, negative toTrue and bBusy is
comparison value number or 0(0) False

*Note:

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

2. DFB_COMPARE_MODE: Enumeration (Enum)
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® Output

Name Function Data Type Output Range(Default value)

bValid True vyhen Fhe output BOOL True/False(False)
value is valid.

bBusy True when .the BOOL True/False(False)
instruction is enabled.

bError True if an error occurs. BOOL True/False(False)
Indicates the error code . DFB _HSIO_ERROR

ErrorlD if an error occurs. 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

® When the values at the outputs are ® When bEnable shifts to Fal
bValid valid after bEnable being True for en bEnable Shilts 1o False.

one scan cycle. ® When bError shifts to True.

bBUS ® When bEnable is rising edge ® When bEnable shifts to False.
y triggered. ® When bError shifts to True.
. .
bError When an error occurs in the ® \When bEnable shifts from True to False.
execution conditions or input values E de is cl d
ErrorlD for the instruction. (Error code is cleared)

® Timing Diagram

bEnable

bVvalid

bBusy

bError
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® [n/Outs
: Setting Value - .
Name Function Data Type (Default value) Timing for Updating
Reference to the
Compare | Source of DFB_COMPARE_ | DFB_COMPARE_REF | When bEnable shifts to True and
P high-speed REF(FB)* (Cannot be null.) bBusy is False.
comparator.

*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

1. 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 10.

2. When bValid output of DFB_Compatre is True, the comparator would continue to compare on the high-speed count
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.

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

4 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.

3. 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.

® 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.

® Programming Example

This example uses DFB_HCnt and DFB_Compare to perform the Compare function.
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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. 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(OUT3) will output the signal once the comparison condition is
fulfiled(DFB_HCnt_0.diCounterValue = DFB_Compare_0.diCmpValue).

1 DFE_HCnt_0
TRUE DFB HCnt
01 EN a ENO——
Counter_ 2 —HcCounter bValid [~
TRUE —{bEnable bBusy —
bError —
ErrorID
diCounterValue —
2 DFE_Compare 0
TRUE DFE_HCnt 0.bEValid DFE Compare
11 11 EN B ENO——
Compare 0 —SiCompare bValid —
Counter_2Z —|Counter bBusy —
TRUE —bEnable bError —
Compare_Mode.Egual —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.

o Supported Products
[ AX-308E

o Library
[ ] DL_BuiltInlO.library
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3.3 DFB_HCnt

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

FB/FC| Instruction Graphic Expression ST Language
DFB_HCnt_instance(
Counter :=,
DFB_HCnt —
—{Counter bvalidf— E\E/n?(;ﬂe T
—bEnable bBusy—|OValld =>,
FB DFB_HCnt bEror— | bBusy =>
ErrorID— _ '
diCountervaluef— bError =>,
ErrorlD =>,
T diCounterValue =>);
® |nput
‘ Setting Value - .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bEnable bEnable changes to BOOL (False) )
True.
® Output
. Output Range
Name Function Data Type (Default value)
bValid _True yvhen 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)
Indicates the error code if . DFB_HSIO_ERROR
ErrorlD an error occurs. DFB_HSIO_ERROR (DFB_HSIO_NO_ERR)
diCounterValue The present count value of DINT Positive number, negative
the counter 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 | o
bVvalid valid after bEnable being True for
one scan cycle.

When bEnable shifts to False.
® \When bError shifts to True.

bBuSy ® \When bEnable is rising edge ® \When bEnable shifts to False.
triggered. ® \When bError shifts to True.
. .
bError When an error occurs n the ® \When bEnable shifts from True to False.
execution conditions or input values (Error code is cleared)
ErrorlD for the instruction.
diCounterValue ° Updgtgs value continuously when o ppdates value continuously when bValid
bValid is True. is True.
® Timing Diagram
bEnable
bvalid P § i ?
bBusy
bError
® [n/Outs
Name Functoin Data Type (gggﬁﬁ \\;::lljg) Timing for Updating

Reference to the
Counter source of specified
high-speed counter.

DFB_COUNTER_ DFB_COUNTER_REF When bEnable shifts to True and
REF(FB)* (Cannot be null.) Busy is False.

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

® Function

When the input bEnable is True, the counter would start calculating pulses to the corresponding input points based
on the Counter configuration of HW IO configuration in Builtin 0.

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

® 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.
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® Programming Example
This example uses DFB_HCnt to perform the Count function

1. As the following figure shows, select a Counter (Counter 2) in Hardware 10 Configuration and you will see the input
points (e.g. INO ~ 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.

2. Atfter 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 count 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 count

values.
DFB_HCnt_0
TRUE DFB _HCnt
—f =~ B ENO——
Counter_ 2 —Counter bValid
TRUE bEnable bBusay [—
bError —
ErrorID [
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.

o Supported Products
[ AX-308E

° Library
[ | DL_BuiltInlO.library
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3.4 DFB_HTmr

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 :=,
DFB_HTmr bEnable :=,
— Timer bvalidf— TriggerMode :=,
—bEnable bEBusyF— L
FB DFB_HTmr — TriggerMade bErrarf— bvalid =>,
ErrorlD}— [bBUSY =>,
dwTimervaluef[— |hError =>
ErrorlD =>,

dwTimerValue =>);

® |nput
Name Function Data Type Y WEILE Timing for Updatin
yp (Default value) g for Updating
Execute the instruction True/Ealse
bEnable when bEnable changes BOOL -
(False)
to True.
0:UP_DOWN .
TriggerMode | Timing mode settinas DFB_TIMER_ - 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:
A A A
Terminal signal
\ 4 Y Y
dwTimerValue dwTimerValue dwTimerValue

Up-Up mode:

Terminal signal

A A A 4 A 4

dwTimerValue dwTimerValue
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® Output

Name Functon Data Type Output Range(Default value)

bValid True yvhen 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)
Indicates the error code if . DFB_HSIO_ERROR

ErrorlD an error occurs. DFB_HSIO_ERROR (DFB_HSIO_NO_ERR)

dwTimerValue Timed value (Unit: 0.1us) 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 e When bEnable shifts to False
bValid valid after bEnable being True for e When bE hift T '
one scan cycle. en bError shifts to True.
bBusy ® \When bEnable is rising edge ® \When bEnable shifts to False.
triggered. ® When bError shifts to True.
. .
bError When an error occurs n the ® \When bEnable shifts from True to False.
execution conditions or input values (Error code is cleared)
ErroriD for the instruction.
dwTimerValue L Updgtgs value continuously when 4 ppdates value continuously when bValid
bValid is True. is True.

® Timing Diagram

bEnable

bValid

bBusy

bError
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® In/Outs

Setting Value

Name Function Data Type (Default value)

Timing for Updating

Reference to the

source of the DFB_TIMER_R | DFB_TIMER_REF(Can | When bEnable shifts to True and Busy
specified EF(FB)* not be null.) is False

high-speed timer.

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.

® Functon

When the input bEnable is True, the timer would start calculating pulses to the corresponding input points based on
the Timer configuration of HW 10 configuration in Builtin 10.

2. The count value is given through the output dwTimerValue during the counting process.

® 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
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.
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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.

Counter 0 —

Timer Mode.UP_DOWH —

Timer En —bEnable

OFE_HTmr 0O

DFBE HTmr
EN a ENO
Timer bvalid
bBusy
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.

o Supported Products
[ AX-308E

° Library
[ | DL_BuiltInlO.library
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3.5 DFB_PresetValue

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

FB/FC Instruction Graphic Expression ST Language

DFB_PresetValue_instance(
Counter :=,
bExecute :=,
OFB_Presetvalue TriggerType :=,
e ool |diPresetvalue :=,
TriggerType bCommandaborted bDone =,
Zee |bBusy =>,

diPresetvalue bError
bCommandAborted =>,

FB DFB_PresetValue

bError =>,
ErrorlD =>);
® Input
: Setting Value -~ .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bExecute bEnable changes BOOL (False) i
to True.
Define when the DFB_PRESET_T O:EXECUTE_TRIGGER = |\ | e ecute shifts to
TriggerType default value RIGGER _ 1:EXTERNAL_TRIGGER True and bBusy isEalse
would be preset. TYPE * (EXECUTE_TRIGGER) y '
The preset count Positive number, negative When bExecute shifts to
diPresetValue value for high DINT ' Ney ;
number or 0(0) True and bBusy isFalse
speed counters.

*Note: DFB_PRESET_TRIGGER_TYPE: Enumeration (Enum)
L4 EXECUTE_TRIGGER: Set the default value right after the input bExecute shifts to True.

L4 EXTERNAL_TRIGGER: Set the default value right after the external signal of high-speed counter being
triggered.

® Output
Name Function Data Type Output Range(Default value)

bDone The default value of the BOOL True/False(False)
counter has been changed.

bBUS True when the instruction is BOOL True/False(False)
Y enabled.

bCommandAborted True when thgylnstructlon IS BOOL True/False(False)
aborted before it's completed.

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

DFB_HSIO_ERROR
(DFB_HSIO_NO_ERR)

ErrorlD Error codes. DFB_HSIO_ERROR*

*Note: DFB_HSIO_ERROR: Enumeration (Enum)
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[ | Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone ® True when the count 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.
. .
bError When an error occurs in the When bEnable shifts from True to False.
execution conditions or input (Error code is cleared)
ErroriD values for the instruction.

® Timing Diagram

bExecute

bDone

bBusy r

bCommandAbort

bError

External Trigger

bCommandAborted = TRUE
bError = TRUE

PN

TriggerType = O(EXECUTE_TRIGGER)
TriggerType = 1(EXTERNAL_TRIGGER)
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® In/Outs

Name Function Data Type Setting Value

(Default value) Timing for Updating

Reference to

Counter the source of | DFB_COUNTER_REF(F | DFB_COUNTER_REF(C When bExecute shifts to True

high-speed B)* annot be null.) and bBusy is False.
counter.

*Note: DFB_COUNTER_REF(FB): As the 1/O interface of the high-speed counter to perform actions include parameter -
adjustment and the driver

® Function

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

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

® 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
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 O ~ 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.
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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 count 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 count

values.
DFB_HCnt_0
TRUE DFBE HCnt
— ———¢=x B ENO——
Counter_2 —Counter bValid [~
TREUE —bEnable bBuay —
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.
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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 count value being set to the default
(DFB_HCnt.diCounterValue = DFB_PresetValue.diPresetValue), the output bDone will shift from False to True.

DFB_PresetValue_0
TRUE DFB PresetValue
] 1 EN B ENO——
Cnunten_z-iiCounter bDone —
—bExecute bBusy —
DFE_PRESET TRIGGER _TYPE.EXECUTE TRIGGER —|TriggerType bCommandiborted —
539% —diPresetValue bError —
ErrorID—

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

o Supported Products
[ AX-308E

° Library
[ | DL_BuiltInlO.library
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3.6 DFB_Sample

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

o

FB/FC Instruction Graphic Expression ST Language
DFB_Sample_instance(
Counter :=,
DFS_Sample bEnable :=,
—|Counter bvalid—|wSampleTime :=,
—bEnabl bBusyf— -
FB DFB_Sample | I frime e |bValid =>,
ErrorlDf— bBusy =,
diSamplevaluef— bError =>
ErrorlD =>
diSampleValue =>);
® |nput
Name Function Data Type =T WM Timing for Updatin
yp (Default value) g P 9
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
® Output
Name Function Data Type Output Range(Default value)
bValid I;ﬂg when the output 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 . DFB_HSIO_ERROR
ErrorlD error occurs. DFB_HSIO_ERROR (DFB_HSIO_NO_ERR)
Increasing number of the count Positive number. negative
diSampleValue value during each sampling DINT b + Neg
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 | o
bVvalid valid after bEnable being True for
one scan cycle.

When bEnable shifts to False.
® \When bError shifts to True.

bBUS ® When bEnable is rising edge ® When bEnable shifts to False.
y triggered. ® When bError shifts to True.
bE ° i .
fror When an error occurs in the ® \When bEnable shifts from True to False.
execution conditions or input values E de is cl d
ErrorlD for the instruction. (Error code is cleared)
diSampleValue L Updgtgs value continuously when ° ppdates value continuously when bValid
bValid is True. is True.

® Timing Diagram

bEnable
bValid § § i § g
bBusy
bError
® In/Outs
f Setting Value - .
Name Function Data Type (Default value) Timing for Updating
Reference to
Counter the source of | DFB_COUNTER_REF(F | DFB_COUNTER_REF(Ca When bEnable shifts to True
high-speed B)* nnot be null.) and bBusy is False.
counter.

*Note: DFB_COUNTER_REF(FB):_AS the 1/O interface of the high-speed counter to perform actions include parameter N
adjustment and the driver.
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® 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 diSampleVvalue =2 diSampleValue =-4

& 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.

S S I N I S N R

|
|

1 : 2
|

|

| | |

|
st | 3 4

| | |

|

| | | | | |
I lo 10 1 1 10 11

I sampleTime ! sampleTime ! I I I

® 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

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. INO ~ 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

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 count 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 count

values
DFB_HCnt_0
TRUE DFB HCnt
— ———¢=x B ENO——
Counter_2 —Counter bValid |~
TRUE bEnable bBuay —
bError [~
ErrorID [~
diCounterValue —

3-27



o

AX Series Standard Instructions Manual

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

DFE_Sample_0
TRUE DFB Sample
{ EN a ENO——
Counter_2 —HCounter bValid
—bEnable bBusy —
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.

° Supported Products
[ AX-308E

o Library
[ | 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_AL
READY_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_A
LREADY_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.

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 IO Configuration is
selected, input the variable of IEC Object to the

“Timer” input of DFB_HTmr.
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Description

Cause of Error

Corrective Action

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.

DFB_HT_TIMER_REF C
HANGED_DURING_
OPERATION

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_TRI
GGER

“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 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.
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Description

Cause of Error

Corrective Action

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

DFB_EcGetAllSlaveAddr gets all the slave addresses.

FB/FC Instruction Graphic Expression
DFB_EcGetAllslave Addr
—bExecute bDone
bBusy
FB DFB_EcGetAllSlaveAddr bError
Errorld
Addrarray
uslaves
ST language
DFB_EcGetAllSlaveAddr (
bExecute :=,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>,
AddrArray =>,
uSlaves =>,);
® Input
Name Function Data Type (SZ::ITI% \V/Z:S:) Timing for Updating
Execute the
instruction when True/False
bExecute bExecute changes BOOL (False) i
to True.
® Output
. Output Range
Name Function Data Type (Default value)
bDone The execution of FB is BOOL True/False(False)
completed.
bBusy _True when the instruction BOOL True/False(False)
is enabled.
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)
uSlaves The number of slaves. UINT 0~128(0)

*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)

[ | Output Updating Timing
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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 Ealse and bDone shifts to
True, bDone will be True for only one
period and immediately shift to False.
When bDone shifts to True.
bBus ® \When bEnable is risi dge tri d. .
y en bEnable Is rising edge fnogere When bError shifts to True.
. . .
bError When_an error occurs in the execution When Execute shifts from True to
conditions or input values for the -
ErrorlD instruction False.(Error 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.

® Timing Diagram

bExecute

bBusy

bDone

bError

® Function

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 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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® Programming Example

The following example demonstrates the behavior of DFB_EcGetAllSlaveAddr.

TRUE

DFE_EcGetAllSlawvelfddr O

I

EN

DFE EcGetAllSlaverddr

ERQ——
bExecute bDone —

bBuay —
bError —
Errorld—
AddrRrray—
uSlaves —

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

N
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2.

Atfter the input bExecute of DFB_EcGetAllSlaveAddr bExecute shifts to True, the output of AddrArray is shown as
below and the output value of uSlaves is 7.

b Pou_3 x
Expression Type Value
= & DFB_EcGetAllSlaveAddr 0  DFB_EcGetallSlaveAddr
4% bExecute BOOL
"% bDone BOOL
"% bBusy BOOL
"$ bError BOOL
"% Errorld DFB_ECAT_DIAG_ERROR DFB_ECAT_Diag_NO_ERROR
= T§ AddraAray ARRAY [1..128] OF UINT
"% Addrarray[1] LINT 1001
" Addrarray[2] UINT 1002
T Addrarray[3] UINT 1003
" AddrArray[4] UINT 1004
" AddrArray[s] UINT 1005
"% Addrarray[6] LINT 1006
" Addrarray[7] UINT 1007
" Addrarray[s] UINT 0
1 DFB_EcGetRAllSlaveRddr 0 o
TFiJE DFB_EcGetAllSlaveAddr

=bExecute bDone =
bBusy = Ryhfs
bError =~ RyNEsd
ErrorId— |DFE_ECAT T
AddrArray —
| uSlaves [—

Supported Products
[ AX-308E

Library
[ | DL_EtherCAT_Diag.library
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4.2 DFB_EcGetSlaveCount

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

FB/FC Instruction Graphic Expression
DFB_EcGetSlaveCount
— bExecute bDonef—
FB DFB_EcGetSlaveCount BBusyf—
- bErrorg—
Errorldf—
uslavesp—

ST Language

DFB_EcGetSlaveCount (

bExecute :=,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>,
uSlaves =>,
)i
® Input
Name Function Data Type =T WM Timing for Updatin
yp (Default value) g P 9
Execute the
instruction when True/False
bExecute bExecute changes BOOL (False) i
to True.
® Output
. Output Range
Name Function Data Type (Default value)
bDone The execution of FB is BOOL True/False(False)
completed.
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 DFB_ECAT_Diag_E DFB_ECAT_Diag_ERROR
an error occurs. RROR* (DFB_ECAT_Diag_NO_ERROR)
uSlaves The number of slaves. UINT 0~128(0)

*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)
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[ | 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 ® |f bExecute is False and bDone shifts to
completed. True, bDone will be True for only one
period and immediately shift to False.
bBusy ® \When bEnable is rising edge ® \When bDone shifts to True.
triggered. ® \When bError shifts to True.
. .
bError When an error occurs in the ® \When Execute shifts from True to
execution conditions or input values False.(Error code is cleared)
ErrorlD for the instruction. '
® When bExecute is rising edge ® \When bExecute is falling edge triggered.
uSlaves 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 ErrorlD (Error Code) to address the problem.

4-7



N

AX Series Standard Instructions Manual

®
1.

2.

3.

Programming Example

TRUE

The following example demonstrates the behavior of DFB_EcGetSlaveCount.

DFE_EcGet5laveCount_0

¥ Pou_3 %

Device Application.POU_3

Il

@ DFB_EcGetSlaveCount_0

EN
—\bkExecute

DFB EcGetSlavelount

bBuay [~

ERO——

bDone

bError —
ErrorId —
uslaves —

Type
DFB_EcGetSlaveCount

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

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

Walus

TRUE

DFB_EcGetSlaveCount_0

Il
il i

DFE_EcGet5laveCount

bExecute bDone
bBusy

bError

ErrorId

uSlaves
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° Supported Products
[ AX-308E

o Library
[ | DL_EtherCAT_Diag.library
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4.3 DFB_EtherCATLIink_Diag

DFB_EtherCATLink_Diag is used to display all the EtherCAT slave diagnostics.

FB/FC

Instruction

Graphic Expression

FB DFB_EtherCATLink_Diag

—bEnable

DFB_EtherCATLink_Diag

bwvalid
bErrar
Errorld
StationNode

ST Language

DFB_EtherCATLink_Diag (

bEnable :=,
bValid =>,
bError =>,
ErrorlD =>,
StationNode =>

);

® Input
Name Function Data Type Sefingivelue Timing for Updatin
yp (Default value) g P 9
Execute the
instruction when True/False
bEnable bEnable changes to BOOL (False) i
True.
® Output
. Output Range
Name Function Data Type (Default value)
bValid TWe when the instruction is BOOL True/False(False)
being executed.
bError True if an error occurs. BOOL True/False(False)
ErrorlD Indicates the error code if | DFB_ECAT _Diag_E DFB_ECAT_Diag_ERROR
an error occurs. RROR*! (DFB_ECAT_Diag_NO_ERROR)
Slave addresses and StationStatus
StationNode structure array of slave [1.128] 23 StationStatus
status. .
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*Note:
1. DFB_ECAT_Diag_ERROR: Enumeration (Enum)
2. StationStatus Structure (STRUCT)

Setting Value

Name Function Data Type (Default value)

StationAddress Slave station address UINT 0)

. True: Connected and functioning properly.
Connection status of g properly.

Node . BOOL False: Abnormal connection status.
slave stations (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
bvalid ® \When bEnable is rising edge ® \When bEnable shifts to False.

triggered. ® \When bError shifts to True.
bError ® When an error occurs in the

® \When bEnable shifts from True to False.
(Error code is cleared)

execution conditions or input values
ErrorlD for the instruction.

® When bEnable is rising edge

. ® \When bEnable shifts to False.
triggered.

StationNode

® Timing Diagram

bEnable

bVvalid

bError

ErrorlD

® Function

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.

® 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.
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® Programming Example
The following example demonstrates the behavior of DFB_EtherCATLink_Diag.

DFE_EtherCATLink Diag 0

TRUE DFB EtherCATLink Diag
L],
jpAf gl = bEnable bValid FALSE
bError FALSE
Errorld
StationNode

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

N
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2. After bEnable of DFB_EtherCATLink _Diag shifts to True, the arrays of StationNode index 1 and 2 show the slave
addresses and connection status, while the values of StationAddress, starting from index 3 of StationNode, would be
shown as zero.

[¥] PLC_PRG %

Device Application.PLC_PRG

Expression Type Value
|— & DFB_EtherCATLink_Diag_0  DFB_FtherCATLink_Diag |
*p bEnable BOOL
“# bvalid BOOL TRUE
"% bErrar BOOL
F& Errorld DFE_ECAT_DIAG_ERROR DFE_ECAT Diag...
= "# sStationNode ARRAY [1..128] OF StationStatus
= "$ StationNode[1] StationStatus
@ StationAddress  UINT 1001
@ Node BOOL
= " StationNode[2] StationStatus
@ StationAddress  UINT 1002
@ Node BOOL
= " sStationNode[3] StationStatus
d@ StationAddress  UINT o
@ Node BOOL

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.
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4.

The Node value of StationNode index 2 would also be displayed as False.

Expression Type Yalue
=l @ DFE_EtherCATLink_Diag_0 DFE_FtherCATLink_Diag
*% bEnable BOOL &
Fé bvalid BOOL TRUE
% bError BOOL
K@ Errorld DFE_ECAT_DIAG_ERROR DFE_ECAT_Diag...
= %% StationNode ARRAY [1..128] OF StationStatus
= "% StationMode[1] StationStatus
@ StationAddress  UINT 1001
@ MNode BOOL TRUE
= "% StationNode[2] StationStatus -
@ StationAddress  UINT 1002
§ Node BOOL

Supported Products
[ AX-308E

Library
[ | DL_EtherCAT_Diag.library
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4.4 DFB_GetAlIECATSIlavelnfo

DFB_GetAlIECATSIlavelnfo gets all the slaves’ information.

FB/FC Instruction Graphic Expression

DFB_GetAlIECATSlaveInfo

—bExecute bDone

bBusy

FB | DFB_GetAlIECATSIavelnfo bErrar
Errorld

slavelnfoArray
uslaves

ST Language

DFB_GetAlIECATSIlavelnfo (

bExecute :=,
bDone =>,
bBusy =>,
bError =>,
ErrorIlD =>,
slavelnfoArray =>,
uSlaves =>,
);
® |nput
Name Function Data Type =T WM Timing for Updatin
yp (Default value) g P 9
Execute the
instruction when True/False
bExecute bExecute changes BOOL (False) i
to True.
® Output
. Output Range
Name Function Data Type (Default valug)
bDone The execution of FB is BOOL True/False(False)
completed.
bBusy True when the instruction BOOL True/False(False)
is enabled.
bError True if an error occurs. BOOL True/False(False)
ErrorlD Indicates the error code if | DFB_ECAT_Diag_E DFB_ECAT_Diag_ERROR
an error occurs. RROR*! (DFB_ECAT_Diag_NO_ERROR)
slavelnfoArray Slave information array. ECST?I;;/](EIano ECATSlavelnfo
uSlaves The number of slaves. UINT 0~128(0)
*Note:

1. DFB_ECAT_Diag_ERROR: Enumeration(Enum)
2. slavelnfoArray: Structure(STRUCT) °

4-15



N

AX Series Standard

Instructions Manual

Name Function Data Type (%th‘;ﬁ t'?/:\?l?;
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 If bExecute is False and bDone shifts to
completed. True, bDone will be True for only one
period and immediately shift to False.
bBusy ® \When bExecute is rising edge When bDone shifts to True.
triggered. When bError shifts to True.
bE . i .
fror When _an error occurs in the When bExecute shifts from True to
execution conditions or input values False.(Error code is cleared)
ErrorlD for the instruction. :

slavelnfoArray

triggered.

® When bExecute is rising edge

When Execute shifts from True to False.

uSlaves

triggered.

® \When bExecute is rising edge

When Execute shifts from True to False.
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® Timing Diagram

bExecute

bBusy

bDone

bError

® 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.

® 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_GetAllIECATSlavelnfo.

DFE_GetAllECATSlavelnfo 0O

DFE GetA11ECATSlaveInfo
EN ERO——

bExecute bDone —

=]
=
=

| e |

bBusy —

bError —
ErrorlId—
slavelnfolhrray [~
usilaves [~
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1. There're two EtherCAT slave stations in the device tree, both are ASDA_A2.

2. Double-click on the target ASDA_AZ2 in the device tree to view its slave information.

(] AsDA_A2_E_CoE_Drive X

General
Process Data Parameter Type Current .. Prep Value DefaultV.. Unit Description
@ PDOConfig BOOL TRUE TRUE PDOConfig
Startup parameters # CompleteAccess BOOL FALSE FALSE CompleteAccess
 Number of Identity Parameters DWORD 4 4 4 Number of Identity Parameters
 Vendor 1d of the Slave DWORD 477 477 477 Vendor 1d of the Slave
@ Product Code of the Slave DWORD 271601776 271501776 271601775 Product Code of the Slave
EtherCAT I/0 Mapping
@ Revision Number of the Slave DWORD 33818120 33818120 33818120 Revision Number of the Slave
FtherCAT IEC Objects @ Seriainumber of the Slave DWORD 0 0 0 Seriainumber of the Slave
@ Physical Address of the Slave DWORD 1001 0 1} Physical Address of the Slave
Status @ Autolncr Address of the Slave DWORD 0 0 0 Autolner Address of the Slave
@ StationAlias WORD 1001
Information % Optional BOOL False
% DeviceldenticationADO UINT 0
% DeviceldenticationMode USINT 0
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3. The input bExecute of DFB_GetAIIECATSlavelnfo bExecute shifts to True, then the output of slavelnfoArray is
shown as below and the output value of uSlaves is 2.

Expression

= i DFB_GetallECATSIavelInfo_0
% hExecute

bDone

bBusy

bErrar

Errarld

"p
"p
"p
"
"y

| slavelnfolrray

= "# slavelnfoArray[1]
@ vendorld
@ productCode
@ revisionNo
@ serialNo
= "#& slavelnfolrray[2]
@ vendorld
@ productCode
@ revisionNo
@

serialMo

Type
DFE_GetAlECATSlavelnfo
BOOL
BOOL
BOOL
BOOL
DFE_ECAT DIAG_ERROR

| ARRAY [1..128] OF ECATSlavelnfo

ECATSlavelnfo
UDINT
UDINT
UDINT
UDINT
ECATSlavelnfo
UDINT
UDINT
UDINT
UDINT

m|m
= =
[l
wmwm
mi{m

DFB_ECAT_Diag_NO_ERROR

477
271601776
33818120
0

477
271601776
338158120
0

TRUE

DFE GetAllECATSlavelInfo O

il

Supported Products
[ AX-308E

Library
[ | DL_EtherCAT_Diag.library

TRUE [

bExecute bDone
bEBusy

bError

ErrorId
glavelnfoArray

uSlaves

DFE GetAllECATSlaveInfo
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4.5 DFB_GetECATMasterError

DFB_GetECATMasterError gets the error code of failed EtherCAT network connection.

FB/FC Instruction Graphic Expression
DFB_GetECATHMasterError
—bEnable bBusyr—
FB DFB_GetECATMasterError bErrorf—
Errorldf—
EtherCATErrorld fF—
ST Language
DFB_GetECATMasterError (
bEnable :=,
bBusy =>,
bError =>,
ErrorlD =>,
EtherCATErrorld =>
)i
® |nput
f Setting Value - .
Name Function Data Type (Default value) Timing for Updating
Execute the instruction when True/False
bEnable bEnable changes to True. BOOL (False) )
® Output
. Output Range
Name Function Data Type (Default value)
bBusy True when the instruction BOOL True/False(False)
is enabled.
bError True if an error occurs. BOOL True/False(False)
ErrorlD Indicates the error code if DFB_ECAT_Diag_ DFB_ECAT_Diag_ERROR(DFB_ECAT
an error occurs. ERROR*! _Diag_NO_ERROR)
EtherCATErrorld EtherCAT error codes ETC_LASTERROR*? ETC_LASTERROR(NO_ERROR)
*Note:

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
bBUS ® \When bEnable is rising edge ® When bEnable shifts to False.
y triggered. ® When bError shifts to True.
o .
bError When an error occurs in the ® \When bEnable shifts from True to
execution conditions for the False.(Error code is cleared)
ErrorlD instruction. '
° .
EtherCATErrorld When an error oceurs in the ® \When bEnable shifts to False.
EtherCAT connection.
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® Timing Diagram

bEnable

bBusy

bError

ErrorlD

® 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.

® 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_GetECATMasterError.

DFE_GetECATMasterError_O

TRUE DFB GetECATMasterError
01 EN ENO——
bEEnable bBusy [—
bError —

ErrorId—
EtherCATErrorId —

1. If the EtherCAT connection is normal without any existing errors., the output content of EtherCATErrorld would be
shown as NO_ERROR after the input bEnable of DFB_GetECATMasterError shifts to True.
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2. Remove the network connection between the master and the slave, then the output content of EtherCATErrorid would
be shown as NO_COMM.

° Supported Products
[ AX-308E

o Library
[ | DL_EtherCAT_Diag.library
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4.6 DFB_GetECATMasterState

DFB_GetECATMasterState gets the connection status of EtherCAT Master.

FB/FC Instruction Graphic Expression

DFB_GetECATMasterState
—bEnable bBusyr—
FB DFB_GetECATasterState bErrarf—
Errorldf—
bStatusf—

ST Language

DFB_GetECATMasterState (

bEnable :=,
bBusy =>,
bError =>,
ErrorlD =>,
bStatus =>,
)i
® |nput
; Setting Value -~ .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bEnable bEnable changes to BOOL (False) i
True.
® Output
. Output Range
Name Function Data Type (Default value)
bBusy _True when the instruction BOOL True/False(False)
is enabled.
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)
bStatus EtherCAT mfs\ster BOOL True/False(False)
communication status.

*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)
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[ | Outputs Updating Timing

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
ErrorlD conditions for the instruction. False.(Error code is cleared)

. ® When bEnable shifts to False.
® When the EtherCAT master connection | o When bError shifts to True

bStatus .
is normal. .
® \When the connection is abnormal.

® Timing Diagram

bEnable

bBusy

bError

ErrorlD

® 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
TRI’E DFB_GetECATMasterState
In
)]

jy Al = hEnable bBusay

bError FALSE
ErrorId DFE_ECAT D
bStatus FALSE
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1. The connection status of EtherCAT master shows PASS in the device tree.

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

DFB_GetECATMasterState_0

TRUE DFE_GetECATMasterState
L,

syl — bEnable EBusy =~ i
bError =
ErrorId — |DFE_ECAT D

. E
| bStatus = i

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. The output bStatus of DFB_GetECATMasterState is displayed as False.

DFB_GetECATMasterState_ 0

TRUE DFB_GetECATMasterState
I |
LIILI

izl =~ bEnable bBusy = sy
bError (= Ryissy
ErrorId— |DFE_ECAT D

| bStatus m= PN
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° Supported Products
[ AX-308E

° Library
DL_EtherCAT_Diag.library
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4.7 DFB_ResetECATMaster

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

FB/FC Instruction Graphic Expression
DFB_ResetECATHaster
—bExecute bDonef—
FB DFB_ResetECATMaster bBusyf—
bErrorg—
Errorldf—

ST Language

DFB_ResetECATMaster (
bExecute :=,

bDone =>,
bBusy =>,
bError =>,
ErrorlD =>,
)i
® |nput
Name Function Data Type =T WM Timing for Updatin
yp (Default value) g P 9
Execute the
instruction when True/False
bExecute bExecute changes BOOL (False) i
to True.
® Output
. Output Range
Name Function Data Type (Default value)
bDone The execution of FB is BOOL True/False(False)
completed.
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 | DFB_ECAT_Diag_E DFB_ECAT_Diag_ERROR
an error occurs. RROR* (DFB_ECAT_Diag_NO_ERROR)

*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)
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N

[ | 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 ® |f bExecute is False and bDone shifts to
completed. True, bDone will be True for only one
period and immediately shift to False.
bBusy ® \When bExecute is rising edge ® \When bDone shifts to True.
triggered. ® \When bError shifts to True.
N .
bError When _an error occurs in the | 4 When bExecute shifts from True to
execution conditions or input values False.(Error code is cleared)
ErrorlD for the instruction. :

® Timing Diagram

bExecute

bBusy

bDone

bError

® Function

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

® 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_ResetECATMaster.

DFE_ResetECATMaster 0
TRUE DFB RezetECATMaster
11 EN ENO——
—bExecute bDone —
bBusy [~
bError —
ErrorId—
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1. The connection status of EtherCAT master shows PASS in the device tree.

2. 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.

3. To restore the network connection between the master and the slave, shift the input bExecute of
DFB_ResetECATMaster to True.

TOTTE

HUE

DFE_ResetECATMaster 0

DFB_ResetECATMaster

TRUE

bExecute

bDone
bBuay
bBError
Errorld

4-29




AX Series Standard Instructions Manual

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

° Supported Products

B AX-308E

[ Library
[ | DL_EtherCAT_Diag.library
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4.8 DFB_ResetECATSIlave

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

FB/FC Instruction Graphic Expression

DFB_ResetECATSlave
—bExecute bDonef—
FB DFB_ResetECATSlave —{uiSlaveAddr bBusyr—
—tTimeout bErrorg—
Errorldf—

ST Language

DFB_ResetECATSlave(

bExecute :=,
uiSlaveAddr :=,
tTimeout =,
bDone =>,
bBusy =>,
bError =>,
ErrorIlD =>,
);
® |nput
Name Function Data Type Sefingivelue Timing for Updatin
yp (Default value) g P 9
Execute the instruction True/False
bExecute when bExecute changes BOOL -
(False)
to True.
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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® Output
. Output Range
Name Function Data Type (Default value)
bDone The execution of FB is BOOL True/False(False)
completed.
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 | DFB_ECAT _Diag_E DFB_ECAT_Diag_ERROR
an error occurs. RROR* (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 ® |f bExecute is False and bDone shifts to
completed. True, bDone will be True for only one
period and immediately shift to False.
bBusy ® \When bExecute is rising edge ® When bDone shifts to True.
triggered. ® \When bError shifts to True.
o .
bError When _an error occurs i the | o When bExecute shifts from True to
execution conditions or input values False.(Error code is cleared)
ErrorlD for the instruction. '

® Timing Diagram

bExecute

bBusy

bDone

bError

® 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.

4-32




Chapter 4 EtherCAT Network Instructions

® 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_ResetECATSlave.

DFE_ResetECATSlave_ 0
TRUE DFE ResetECATSlave
11 EN ENO——
—bExecute bDone —
1005 —{uiSlavelddr bBusy —
t#53 —tTimeout bError —
ErrorId —

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

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 DFE_ResetECATSlave

i}

ol =~ bExecute bDone
1005 —uiSlaveRddr bEusy
t#53 —|tTimeout bError

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

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

° Supported Products
[ ] AX-308E

o 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_CA
NT_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.

DFB_ECAT Diag_MASTER_ER
ROR

Diagnostics of EtherCAT
master state is wrong.

Please troubleshoot the errors in EtherCAT master
before execute the FB.

DFB_ECAT _Diag_SLAVE_
CANT BE_FOUND

EtherCAT slave cannot be
found.

The EtherCAT master is not in the mapping, please
make sure the EtherCAT master address is correct

DFB_ECAT Diag MASTER_RE
START 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 slave.

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

DFB_ECAT _Diag_MASTER_DI
SABLE

EtherCAT master is disabled.

Please check whether to enable the EtherCAT master.
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5.1 DFC_LRCS

DFC_LRCS8: LRC (8-bit) checksum calculation.

FB/FC Instruction Graphic Expression ST Language
DFC_LRC§(
DFC_LRCE —
FC DFC_LRC8 —psrc prc_Lres|— (PSTC:=
- —ldwLen ErrorlD— |dwlLen:=,
ErrorlD=>);
® |nput
. Setting Value
Name Function Data Type (Default value)
The start address for
pSrc LRC calculation. POINTER TO BYTE Memory address(0)
dwlen The data length for LRC DWORD* )

calculation.

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

® Output
Name Function Data Type Output Range(Default value)
LRC checksum
DFC_LRCS8 (Return type) BYTE (0)
ErrorlD Error codes DL_MOV_ERROR DL_MOV_ERROR(DFC_NO_ERROR)

® 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 dwLen.
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° Programming Example
The example uses FC instruction (DFC_LRCS8) to perform calculating the LRC (8-bit) checksum.

PLC_PRG X
PROGRAM PLC_FPRG
=] 2 VAR
3 bVar0: BOOL;
q byVar(: BYTE;

ar_byVar0: ARRAY [0..5] OF BYTE := [1&#30, 1631, 16830, 16830, 16840,16430];
EN'DivA}T{
v
8 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_LRCB8) 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.

o Supported Products
[ | AX Series

° Library
[ | DL_LRC.library
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5.2 DFC_LRC16

DFC_LRC16: LRC (16-bit) checksum calculation.

FB/FC Instruction Graphic Expression ST Language
DFC_LRC16(
DFC_LRC16 pSI’C':
FC DFC_LRC16 —pSrc DFC_LRC16 T
- —{dwiLen ErrorID dwlLen:=,
ErrorlD=>);
® |nput
. Setting Value
Name Function Data Type (Default value)
The start address for
pSrc LRC calculation. POINTER TO BYTE Memory address(0)
dwlLen The data Iengt.h for LRC DWORD* ©)
calculation.

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

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

® 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 dwLen.
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® 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
bvar0: BOOL;
4 wvar(l: WORD;
5 ar_wvar0: ARRAY [0..5] OF WORD := [16$3031,1643132,1643233,16§3334,16§3435

31,1e#3132,16%3233,16%3334,16%3435,16%353¢];

END_VAR

=] 1] IF bVar( THEN

2] wvVar0:=DFC_LRC1E€ (pSrc:=ADR(ar wVar0[0]) , dwlen:=¢ , ErrorID=> );
bVar0:=FALSE;
END_IF;

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.

® Supported Products
] AX Series

® Library
[ ] DL_LRC.library
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5.3 DFC_LRC32

DFC_LRC32: LRC (32-bit) checksum calculation.

o

FB/FC Instruction Graphic Expression ST Language
DFC_LRC32(
DFC _LRC32 Src:=
FC DFC _LRC32 —psrc DFC_IRC32|— |P=IC=,
- —ldwLen ErroriDl— |dwLen:=,
ErrorlD=>);
® |nput

Setting Value

Name Function Data Type (Default value)

The start address for
pSrc LRC calculation. POINTER TO BYTE Memory address(0)

The data length for LRC
calculation.

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

dwLen DWORD* ()

® Output

Name Function Data Type Output Range(Default value)

DFC_LRC32 LRC checksum DWORD 0)
(Return type)

DL_MOV_ERROR(DFC_NO_ERR

ErrorlD Error codes DL_MOV_ERROR OR)

® 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 dwLen.
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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 PLC_PRG
=] 2 VAR
3 bvar(0: BOOL;
dwVar0: DWORD;
ar_dwVar0: ARRAY [0..2] OF DWORD := [1c#20313233, 16321323334, 168232323435, 168#3334353¢6];
END7VAR

v

=] 1 IF bvar( THEN

, dwlhen:=4 , ErrorID=> );

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.

[ Supported Products
[ | AX Series

° Library
[ | DL_LRC.library
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5.4 Error Codes and Troubleshooting

Description Cause of Error Corrective Action
DFC_LRC_ERR_ . .
PARAMETER The value of dwLen is incorrect. Make sure the dwLen value is greater than zero.
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6.1 DFB_From

DFB_From: Read the CR data in the module.

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

SN byLocallD:=,

—EEuecute boone— |WCRAddr:= y

—byRemotelD bBusy— |.

FB DFB_ From —{byLocalD semori— |iLength:=,

—wCRAddr ErrorIDf—

—iLength pVaI:= ,

e bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);

® Input
. Setting Value
Name Function Data Type (Default value)
Execute the function block.
bExecute " . BOOL True/False ( False )
( Rising-edge triggered )
0: CPU
byRemotelD* The CPU or :eDmote module BYTE 1~16: Remote module
(0)
byLocallD Expansion module ID BYTE 0~31
WCRAddr The CR data positon in the WORD (0)
module.
) 1~125
iLength The CR data length INT (0)
pVal The CR data to read. POINTER TO WORD

*Note: Currently only support mode 0.

) Output

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

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

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

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

ErrorlD Indicates the error code | DFB_AS_MODULE_AP|_E DFB_AS_MODULE_API_ERROR
if an error occurs. RROR (DFB_NO_ERROR)

[ | Outputs Updating Timing
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Name Timing for shifting to True Timing for shifting to False

® When the execution of FB is

bDone completed.

® When bExecute shifts to False.

® When the execution of FB is
bBusy ® \When the execution of FB starts. completed.

® \When bExecute shifts to False.

bError ® \When an error occurs in the execution
conditions or input values for the ® \When bExecute shifts to False.
ErrorlD instruction.

[ Timing Diagram

bExecute

bDone

bBusy

bError

) Function

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.

E ° Supported Products
- [ ] AX-308E

o Library
[ DL_ASModuleAPI_AX3

6-4



Chapter 6

Module Read-write Instructions

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

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

Trar byLocallD:=,
Tivremed b [WORAdAr=,
FB DFB_ To —byLocalD bErori— |iLength:=,
—wCRAddr ErrorlDf—
—iLength pVa|Z= y
vl bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);
® Input
. Setting Value
Name Function Data Type (Default value)
Execute the function block.
bExecute " . BOOL True/False ( False )
( Rising-edge triggered )
0:CPU
byRemotelD* The CPU or :eDmote module BYTE 1~16: Remote module
(0)
byLocallD Expansion module ID BYTE 0~31
WCRAddr The CR data positon in the WORD (0)
module.
) 1~125
iLength The CR data length INT (0)
pVal The CR data to read. POINTER TO WORD

*Note: Currently only support mode 0.

6-5




AX Series Standard Instructions Manual

) Output

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

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

bBusy being executed. BOOL True/False ( False )

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

Error(D Indicates the error code ifan | DFB_AS_MODULE_A DFB_AS_MODULE_API_ERROR
error occurs. PI_ERROR (DFB_NO_ERROR)

[ | Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False

® \When the execution of FB is

® \When bExecute shifts to False.
completed.

bDone

® \When the execution of FB is

bBusy ® \When the execution of FB starts. completed.
® \When bExecute shifts to False.

bError ® \When an error occurs in the
execution conditions or input ® \When bExecute shifts to False.
ErrorlD values for the instruction.

o Timing Diagram

bExecute |

bDone

bBusy

bError

) Function

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

° Supported Products
[ AX-308E

[ Library
[ DL_ASModuleAPI_AX3
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6.3 Error Codes and Troubleshooting

Description

Cause of Error

Corrective Action

DFB_FROM_ERR_PARAMETER

Wrong input parameters.

Please check if the input parameter is
correct.

DFB_FROM_ERR_COMMUNICATION

CAN bus communication error.

Please check on the error records.

DFB_FROM_ERR_CRADDR

Wrong CR address

Please check if the CR address is
correct.

DFB_TO_ERR_PARAMETER

Wrong input parameters

Please check if the input parameter is
correct.

DFB_TO_ERR_COMMUNICATION

CAN bus communication error.

Please check on the error records.

DFB_TO_ERR_CRADDR

Wrong CR address

Please check if the CR address is
correct.
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7.1 DFB_COMRS

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 —

—bExecute - bDonef— EXMng'_ !

—ibyComPort bBusy[— [Paraset.=,

FB DFB_COMRS _IrxMod bError|l— B

—Paragete Error?;;_ bDone=>,
uiRcvlenf— bBusy:> s
bError=>,

Errorld=>,

uiRcvLen=>);
® Input
. Setting Value
Name Function Data Type (Default value)
Execute the function block.
bExecute . ) 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

Not receiving data mode:
After the data is sent, the receiving task is completed. Then a completion
flag is set to True.

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)
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Name

Description

TIME

SPECIFIC_START _CHAR_
AND_DISCONTINUOUS_

(1-72)

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.

CHAR

SPECIFIC_START_CHAR_
AND_SPECIFIC_END_

character.

(1 %2)

Specific start character and end character mode:
The data received starts with a specific character, and ends with a specific

The start character and the length can be configured via
ParaSet.pSpecificStartChar &1 ParaSet.byStartCharAmt while the end

character and the length can be configured via ParaSet.pSpecificEndChar
and ParaSet.byEndCharAmt.

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.

B COMRS_SET_VALUE

Setting Value

be stored.

Name Function Data Type (Default value)
uiWriteLen The 'e”gt(m';fgﬁ;’ be sent. UINT 0 ~ 1000(0)
PWriteBuf The memor{)ji‘;ﬁss ofdatato | po\NTER TO BYTE -
pReadBuf The memory address of data to POINTER TO BYTE _

The memory size of data to be

character

uiReadBufSize stored. UINT 1~1,000(100)
(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
byEndCharAmt Size of the end character BYTE 1~ 255(1)
y (Unit: Byte)
pSpecificEndChar Memory address of the end POINTER TO BYTE Memory address (0)

uiSpecificRxLen

Specified receiving length

UINT
(Unit: Byte)

1~ 1000(1)

7-3




o

AX Series Standard Instructions Manual

. Setting Value
Name Function Data Type (Default value)
T#0ms ~
) o T#49d17h2m47s295
tTimeout Communication timeout TIME ms(T#100ms)
T#0ms: No timeout
® Output
Name Function Data Type Output Range(Default value)
bDone The execution of FB is BOOL True/False(False)
completed.
bBusy True vtv)h_en the instruction is BOOL True/False(False)
eing executed.
bError True if an error occurs. BOOL True/False(False)
ErrorlD Indicates the error code if an DFB_COM_ERROR_ (DFB_UNDEFINED)
error occurs. CODE
. . UINT
uiRcvLen The length of received data. (Unit: Byte) 0)
[ | 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.

® \When the execution of FB is completed.
bBusy ® \When the execution of FB starts. ® DbExecute shifts to False and the
execution of FB is completed.

bError ® When an error occurs in the execution
conditions or input values for the [ When bExecute shifts to False.
ErrorlD instruction.

® Timing Diagram

bExecute |

bDone

bBusy

bError

® 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.)
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° Programming Example

This example used DFB_COMRS to send COM communication data.

PLC_PRG x

PROGRAM PLC FRG
=] 2z VAR
bVar0: BOOL:=TRUE;
2 bExecute_Var, bDone_Var,bBusy Var,bError_Var: BOOL;
5 FBO: DFB_COMRS;
€ RxMode_Var: DL_COM AX3.DFB_COMRS_MODE;
ParaSst_Var: DL _COM AX3.DFB COMRS SET VALUE;
ErrorID Var: DL_COM AX3.DFB_COM ERROR_CODE;
uiRcvLen Var: UINT;
pSpecificStartChar_Var: BYTE :
byStartCharAmt_Var: BYTE :=1;
pSpecificEndChar_Var: ARRAY[0..1]

=] ar_byvVarl: ARRAY [
tTimeout_Var: TIME :=TfS500ms;
END_VAR
aw
=] 1 IF bVar0 THEN
2 bvar0

bExecute_Var:=TRUE;

4 RxMode_Var:=DL_COM AX3.DFE_COMRS_MODE.SPECIFIC START CHAR AND SFECIFIC_END_CHAR;

5 ParaSet_Var.pSpecificStartChar:=ADR(pSpscificStartChar Var);

& ParaSet_Var.byStartCharAmt:=byStartCharAmt Var;
ParaSet_Var.pSpecificEndChar:=ADR (pSpecificEndChar_vVar) ;
ParaSet_Var.byEndCharamt:=byEndCharimt_Var;

ParaSst_Var.pReadBuf:=ADR(ar byVar0);
ParaSet_Var.pWriteBuf:=ADR(ar_byVarl);
ParaSet_Var.uiWriteLen:=SIZEOF (ar_byVarl);
ParaSet_Var.tTimsout:=tTimeout_Var;

END_IF

IF bDone_vVar THEN
bExecute_Var:

END_IF

FBO (

bExecute:=bExecute Var ,

byComPort:=DL_ModbusComMaster.DFB_AX3XX_COM_PORT_NUM.RS485 ,

RxMode : =RxMode _Var ,

ParaSet:=ParaSet_Var ,

bDone=>bDone_Var ,

bBusy=>bBusy_Var ,

bError=>bError_Var ,
ErrorId=>ErrorID Var ,

uiRcvLen=>uiRcvlen Var );

For AX-3 series controller, the definition of COM port name can be found in Library Manager as shown below.

+ | DL_COM AX3 - DI_COM_AX3,1.0.0.0 (0l ng) DL_COM_AX3 1.0.0.0
+ E DL_ModbusComMaster_AX3 = DL_ModbusComMaster_AX3, 1.0.0.0 (Delta Electronics Inc) ] DL_ModbusComMaster_A: 1.0.0.0 L]

) Supported Products
[ | AX Series(Without supporting AX-8)

) Library
[ ] DL_COM_AXa3.library
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7.2 DFB_ModbusComChannel

DFB_ModbusComChannel: Modbus Slave COM Port Channel control instruction.

FB/FC Instruction Graphic Expression ST Language
DFB_ModbusComChannel(
Slave:=,
bExecute:=,
DFB_ModbusComChannel bAbort:= ,
—{Slave bBusy [— |.
FB DFB_ —{bExecute boonel— |[IChannellndex:= ,
ModbusComChannel |2 - ool |bBusy=>,
ModbusErrori— (hDone=> ,
bError=>,
bAborted=>,
ModbusError=>);
® [n/Outs
Name Function Data Type (ggtgﬁ \\:::Eg)
Slave Delta Mod_bus slave DFB_ModbusComsSlave --
device -
® |nput
Name Function Data Type S Vel

(Default value)

bExecute Exe(.:u.te the func.tlon block. BOOL True/False(False)
(Rising-edge triggered)

bAbort No function BOOL -
. . 0~9
iChannellndex Channel index INT ©)
® Output
Name Function Data Type Output Range(Default value)
True when the
bBusy instruction is being BOOL True/False(False)
executed.
bDone The execution of FB is BOOL True/False(False)
completed.
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)
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[ | Output 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.

® \When the execution of FB is
completed.

° i . .
bBusy When the execution of FB starts e bExecute shifts to False and the
execution of FB is completed.
bError ® When an error occurs in the execution
conditions or input values for the ® \When bExecute shifts to False.
ModbusError instruction.

® Timing Diagram

bExecute

bDone

bBusy

bError

® 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 1 pelta_Modbus_Slave_COM_Port x

General Name Access Type etor READ Offset Length
1] Channel 0 Read Holding Registers Application 0x0 100

Modbus Slave Channel

Modbus Slave Init

DeltaModbusserialSlave /0
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”.
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° Programming Example

This example uses DFB_ModbusComChannel to trigger data exchange with Modbus COM port communication.

Devices
= DFB_ModbusComChannel -
= Device (AX-308EAOMALT)
«@ Hardware Configuration
=-A Nebwork Configuration
A ModbusCOM Fiter
+[2l[PLC Logic
() Delta_LocalBus_Master (Delfta LocalBus Master)
[T AX_308_Series_EtherCAT_Master_SoftMotion (AX-308 Series E
= Delta_Modbus_COM (Delta Modbus COM)

- 3 x

Delta_Modbus_Slave_COM_Port
"3 SoftMotion General Axis Pool
- Buittin_IO (Buittin_IO)

a Modbus Slave CQ

=]

PLC_PRG x| 1

Delta_Modbus_Slave_COM_Port

PROGRAM PLC_PRG

VAR
FBO:DFB_ModbusComChannel;
bExecute Var,bBusy_Var,bDone_Var,bError_Var: BOOL;
ModbusError Var: DFE_ME ERROR CODE;

END_ VAR

FBO L
Slave:= Delta7Mw3dbu375laveicOMiE'-:u:t,]
PERECUTE T~ DERSCUTE VAT,
boibort:= ,

iChannslTndex:=0 ,

bBusy=>bBusy Var ,
bDone=>bDone_Var ,
bError=>bError_ Var ,
b2kborted=> ,
ModbusError=>ModbusError_Var );

*Note: The input of Slave would be the name of Modbus slave device.

° Supported Products
| AX-308E

) Library
[ ] DL_ModbusComMaster_AX3.library

7-8



Chapter7

Modbus Communication

Instructions

7.3 DFB_ModbusRequest

DFB_ModbusRequest: Modbus communication commands.

FB/FC

Instruction

Graphic Expression

ST Language

FB

DFB_ ModbusRequest

DFB_ModbusRequest(
byComPort:=,
bExecute:=,

bAbort:=,
usiSlaveAddr:=,
uiFunctionCode:=,

by ComPort
bExecute
babort
usiSlaveaddr
uiFunctionCode
UiReadCfFset
uiReadLen
uiwribeOffset
uivritelen

L Tirmeout
priteBuf
pReadBuf
transmission

DFBE_ModbusRequest

ModbusErrorCode

bBusy
bDone
bErrar
baborted

uiReadOffset:=,
uiReadlLen:=,
uiWriteOffset:= ,
uiWriteLen:=,
tTimeout:=,
pWriteBuf:=,
pReadBuf:=,

transmission:=,
bBusy=>,

bDone=>,

bError=>,
bAborted=>,
ModbusErrorCode=>);

Input

Name

Function

Data Type

Setting Value
(Default value)

byComPort*1

COM port number

BYTE

(OXFF)

bExecute

Execute the function
block.

(Rising-edge triggered)

BOOL

True/False(False)

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 Coil

0x06: Write Single Register
OxOF: Write Multiple Coils
0x10: Write Multiple Registers
0x17: Read/Write Multiple
Registers (0x03)

LiReadOffset The start address of UINT 0 ~ 65535
memory to be read. (0)
Coil: 1 ~ 1920
uiReadLen The data length of the UINT Register: 1 ~ 120
memory to be read. )
UiWriteOffset The start address of UINT 0 ~ 65535(0)

memory to be written.
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. Setting Value
Name Function Data Type (Default value)
Coil: 1 ~ 1920
uiWriteLen The data length O.f the UINT Register: 1 ~ 120
memory to be written )
T#Oms ~ T#49d17h2m47s295ms
tTimeout*2 Communication timeout TIME 0: No timeout
(T#100ms)
pWriteBuf The memory address of POINTER TO BYTE -
data to be sent.
pReadBuf The memory address of POINTER TO BYTE -
data to be stored.
DFB MB 0: ASCII
- L . MB_ .
Transmission*3 Transmission mode TRANSMISSION (:LA;':I'ILIJ)

*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.

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

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

bDone The execution of FB is BOOL True/False(False)
completed.

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 (DFB_UNDEFINED)

® 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.
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 ® When an error occurs in the execution

conditions or input values for the When bExecute shifts to False.
ModbusError instruction.
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® Timing Diagram

bExecute

bDone

bBusy

bError

® 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 PROGRAM PLC PRG
=5 2 VAR -
3 bExecute Var,bBusy Var,bDone Var,bError Var: BOOL;
usiSlaveaddr Var: USINT ;=2 ;

FBO: DFB_ModbusReguest;
ModbusErrorCode_Var: DFB_MB_ERRGCR_CODE;
END_VAR
P2

=] 1 FBO (
2| byComPort:=DL_ModbusComMaster AX3.DFB_AX3 CCM PORT_NUM.RS485 ,
3 bExecute:=bExecute_Var ,
bibort:= ,
usiSlavedddr:=usiS8laveAddr_Var ,
uiFunctionCode:=DFE_ME_FUNC CODE.READ HOLDING REGISTERS ,
uiReadOffset:=0
uiReadLen:=100 ,
uiWriteCffset:= ,
10 uiWriteLen:= ,

tTimsout:=T§500MS ,

12 pWriteBuf:= ,
pReadBuf:=ADR({ar_wVar0) ,
14 transmission:= ,

15 bBusy=>bBusy_Var ,

16| bDone=>bDone_Var ,

17 bError=>bError_Var ,

18 biborted=> ,

ModbusErrorCode=>ModbusErrorCode_Var ) ;

° Supported Products
[ | AX-308E

o Library
[ ] DL_ModbusComMaster_AX3.library
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7.4 DFB_ModbusRequest2

DFB_ModbusRequest2: Modbus communication commands.

FB/FC Instruction Graphic Expression ST Language
DFB_ModbusRequest2(
bExecute:=,
bAbort:=,
byComPort:=,
usiSlaveAddr:=,

DFE_ModbusRequest2 ModbusCommand:=,
et b |tResponseTimeout:= ,
DFB :E:igfar\nu'zg:ﬂtdr bAEoErrtr;;: uiSendTimeout:= !
— —{ModbusCommand uiDataLengthf— =
FB MOdbUSRequestZ —:;espolfseTimeout MDdbLIES)EIFI’DLI’CngtE —— psendData' !
—uiSendTimeout pRECVData:: ,
—pSendData ..
—pRecD§t§ transmission:= y
—kransmission bDOne:> ,
bBusy=>,
bError=>,
bAborted=>,
uiDataLength=> ,
ModbusErrorCode=>);;
® Input
. Setting Value
Name Function Data Type (Default value)
bExecute Exec.:u.te the func.t|on block. BOOL True/False(False)
(Rising-edge triggered)
bAbort No function BOOL --
byComPort*1 COM port number BYTE (OXFF)
usiSlaveAddr Slave station number USINT 1~-247
. DFB_MODBUS _
ModbusCommand Modbus parameter setting COMMAND --
T#0ms ~
i L T#49d17h2m47s295ms
tResponseTimeout*2 Communication timeout TIME ) .
0: No timeout
(T#100ms)
uiSendTimeout No function UINT 0)
pSendData The memor)t/) address of data to POINTER TO BYTE _
e sent.
pRecvData The memory address of POINTER TO BYTE -
received data to be stored.
DFB MB 0: ASClI
. . _MB_ .
Transmission*3 Transmission mode TRANSMISSION (1ASR(':I'|LIJ)

*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
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Name Function Data Type Output Range(Default value)
Supported function code:
0x01: Read Coils
0x02: Read Discrete Inputs
0x03: Read Holding Registers
DFB MB FUNC 0x04: Read Input Registers
uiFunctionCode Modbus function code ~“CODE - 0x05: Write Single Coil
0x06: Write Single Register
0xOF: Write Multiple Coils
0x10: Write Multiple Registers
0x17: Read/Write Multiple Registers
(0x03)
LiReadOffset The start address of memory UINT 0 ~ 65535
to be read. 0)
Coil: 1 ~ 1920
uiReadLen The data length of the UINT Register: 1 ~ 120
memory to be read. )
LiWTriteOffset The start addregs of memory UINT 0 ~ 65535
to be written. 0)
Coil: 1 ~ 1920
uiWriteLen The data length O.f the UINT Register: 1 ~ 120
memory to be written )
® Output
Name Function Data Type Output Range(Default value)
True when the
bBusy instruction is being BOOL True/False(False)
executed.
bDone The execution of FB is BOOL True/False(False)
completed.
bError True if an error occurs. BOOL True/False(False)
bAborted No function BOOL --
. The received data BYTE
uiDatal.ength length (Unit: BYTE) ©)
DL_MB_ERROR_CODE
ModbusError Error code DFB_MB_ERROR_CODE (DFB_UNDEFINED)
® 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.
. ® \When the execution of FB is completed.
)
bBusy When the execution of FB starts. ® bExecute shifts to False.
bError ® \When an error occurs in the execution
conditions or input values for the ® \When bExecute shifts to False.
ModbusError instruction.

7-13



o

AX Series Standard Instructions Manual

® Timing Diagram

bExecute

bDone

bBusy

bError

® Function

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.

PLC_PRG x

Supported Products
[ | AX-308E

Library

=] 2| VAR

bVar(: BOOL:=TRUE;
bExecute_Var,bBusy_Var,bDone_Var,bError_Var: BOOL;
usislaveAddr Var: USINT :=2 ;
ar wvVarO: ARRAY[0..200]0F WORD;
FBO: DFB_ModbusRequestZ;
ModbusErrorCods Var: DFB_MB_ERROR CCDE;
ModbusCommand Var: DFB_MODEUS_COMMAND;
uiDataLength_Var: UINT;

END_VAR

IF bVarD THEN
bVar0: S
ModbusCommand_Var.uiFunctionCode:=3;

ModbusCommand_Var.uiRsadLen:=100;

ModbusCommand Var.uiReadOffset:=0;

END IF

FBO(
bExecute:=bExecute_Var ,
bhbort:= ,
byComPort :=DL_ModbusComMastsr.DFB_AK3KK_COM_PORT_NUM.RS485 ,
usislaveRddr:=usiSlavelddr Var ,
ModbusCommand: =ModbusCommand Var
tResponseTimeout:=T#500MS ,
uiSendTimeout:= ,
pSendData:= ,
pRecvData:=ADR{ar_wVar0) ,
transmission:=DFE_MB_TRANSMISSION.ASCIT ,
bDone=*bDone_Var ,
bBusy=>bBusy_Var ,
bError=>bError_Var ,
baborted=> ,
uiDataLength=>uiDataLength Var ,
ModbusErrorCods=>ModbusErrorCode_Var );

[ ] 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.

DFB_RESPONSE_TIMEOUT

Slave response timeout

® Please check whether the setting for timeout is
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

Please check on the correctness of the COM port
settings.

DFB_INVALID_BUFFER

Invalid memory address for
sending and receiving data.

Please check if the below parameter settings are
correct.

® ParaSet.pWriteBuf
® ParaSet.pReadBuf

DFB_INVALID_LENGTH

Invalid data length setting

Please check if the below parameter settings are
correct.

® ParaSet.uiReadlLen

® ParaSet.uiReadBufSize

® ParaSet.uiWriteLen

DFB_NO_MASTER_

Delta_Modbus_Master_ COM_P

Please check if Delta_Modbus_Master COM_Port

CONFIG ort device does not exist. device have been added to the device tree.
DFB_MEMORY_NOT_ Not enough svstem memor Please check if the program size exceeds the
ENOUGH gh sy Y lallowable limit.

DFB_INVALID_MODE

Invalid receiving mode set in
DFB_COMRS.

Please check if the RxMode setting is correct.

DFB_INVALID_SETTING

Invalid parameter setting

Please check if the below parameter settings are
correct.

® ParaSet.tTimeout

® ParaSet.uiDiscontinuousTime

® ParaSet.byEndCharAmt

® ParaSet.byStartCharAmt

® ParaSet.uiSpecificRxLen

DFB_INVALID_CHAR_
BUFFER

Invalid memory address of
characters.

Please check if the below parameter settings are
correct.

® ParaSet.pSpecificStartChar

® ParaSet.pSpecificEndChar

DFB_UNDEFINED

Undefined or has not yet been
executed.

Wait for the execution of FB instruction being
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_

lllegal memory address to write

Please check on the correctness of memory

ADDRESS and read. address you intend to write and read.
DFB_ILLEGAL_DATA _ lllegal data values responded by |Please check if the wires function normally as well
VALUE slave. 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.
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Description

Cause of Error

Corrective Action

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_IN
DEX

Invalid index of the slave channel

Please check if the index of slave channel is correct.

DFB_CHANNEL_SETTING_N
OT_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
® uiReadLen
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_C
ODE

Invalid setting for uiFunctionCode.

Please check if the setting value of uiFunctionCode
is correct,

DFB_NO_MDBSCOM _
CONFIG

Delta_Modbus_COM device does
not exist.

Make sure that Delta_Modbus_COM device has
been added to the device tree.

DFB_NO_MASTER_
CONFIG

Delta_Modbus_Master_ COM_Por
t device does not exist.

Make sure that Delta_Modbus_Master COM_Port
device has been added to the device tree.

DFB_MB_ERROR_CODE_ME
MORY_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

DFB_TCP_Client: TCP socket client instruction.

FB/FC Instruction Graphic Expression ST Language

DFB_TCP_Client(
bEnable:=,
SocketlInfo:=,
DFB_TCP_Client bSend:=,
bEnable bBusyl— |bRecvRestart:= ,
SocketInfo bConnected
bBusy=>,

bSend bSent|
bRecvRestart bRevd— IbConnected=> ,
bErrar b _
ErrorlD Sent=>,
Status bRcvd=>,
uiRcvdLen bError=>
ErrorID=>,
Status=>,
uiRcvdLen=>);

FB DFB_ TCP_Client

®  |nput

Setting Value

Name Function Data Type (Default value)

Execute the function block.

bEnable *1%2 BOOL True/False (False)
Socketinfo Connection information on . _

Server tcpClientSocketinfo

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.

[ | tcpClientsocketinfo

. Setting Value
Name Function Data Type (Default value)
bylPAddr Server’s IP address ARRAY [0..3] OF -
BYTE
o 0: Use a random port number
) Communication ports on
uiLPort local device UINT 0 ~ 65535
(0)
o 0: lllegal
) Communication ports on
uiRPort remote device UINT 1 ~ 65535
(0)
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Setting Value

Name Function Data Type (Default value)
. 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
bReconnect Auto-reconnect function BOOL would try to rebuilt the connection
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
pRecvBuf where the received datato | pOINT TO BYTE -
be stored.
The memory size of 0 ~ 8192

uiRecvBufSize received data UINT 0
(Unit: Byte) (0)
. The setting value of
uiSetValue UINT (0)

recvCondition

recvCondition

Conditions for data
receiving completion

DFB_SOCK_RECV_
MODE

( DFB_SOCKET_NO_RECEVING )

m  DFB_SOCK_RECV_MODE

Name

Description

DFB_SOCK_MODE_NO_REC

EVING

No receiving data mode.

DFB_SOCK_MODE_SPECIFI

C_LENGTH

(Unit: Byte)

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.

DFB_SOCK_MODE_SPECIFI

C_SINGLE_CHAR

Specific end character mode:
The data received ends with a specific character (1 Byte).
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)
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Name

Description

DFB_SOCK_RECV_MODE_D

FB_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.
(*172)

DFB_SOCK_RECV_MODE_D

FB_SOCK_MODE_SPECIFIC

_START_CHAR_AND_SPECI

FIC_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_D

FB_SOCK_MODE_ANY_LEN

Any length mode:
The receiving ends with a complete data of any length.

GTH

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.

B Output
Name Function Data Type Output Range(Default value)
True when the instruction is
bBusy 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)
Indicates the error code if an
ErroriD EITOr OCCUrS. DFB_SOCKET_ERROR (DFB_SOCK_NO_ERROR)
Status ;—sti)t(ecunon status of DFB_SOCKET_STATUS (SOCKET_CLOSED)
uiRcvLen The length of received data. UINT (0)
(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
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Name Description Applicable Protocol
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. UbDP

B 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. e When bSend shifts to True.
. . ® \When bEnable shifts to False.
) . .
bRcvd When a data packet is received over TCP. e When bRecvRestart shifts to True.
bError ¢ When an error occurs durlng.execunon or the ® \When bEnable shifts to False.
input value of the instruction is incorrect.

B Timing Diagram

bEnable

bBusy

bConnected

bSend

bSent

bRevd

bRecvRestart

bError
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[ | Function
Use the FB instruction (DFB_TCP_Client) to create TCP connection so as to send or receive TCP data packets.
° Programming Example

This example use the FB instruction ( DFB_TCP_Client ) to create the connection with the server (IP address:
192.168.1.111 , Port: 502) and send a 1000-byte data packet while expecting a 1000-byte data packet will be

sent back from the server side.

TCP_Client x

PROGRAM TCP_Client

VAR
bVar0 :
FBO:

BOOL

RemoteInfo Var :
ErrorID Var :

Status_var :

uiRcvdLen Var :
ar_byVar(,ar_byVarl: ARRAY[

END_VAR

IF bvVar( THEN
bvar0:=FALSE;

RemoteInfo_Var.
RemoteInfo_Var.
RemoteInfo_Var.
RemoteInfo_Var.
RemoteInfo Var.
RemotelInfo Var.
RemoteInfo Var.

5 Server IP_Address

.= TRUE:

TRUE ;

DL EthernetLib.DFB TCP Client;

I : ARRAY [0..2] OF BYTE :=
bEnable Var,bSend Var,bRestart Var,bBusy Var,bConnected Var,bSent Var,bRcvd Var,bError_ Var :
DL EthernetLib.tcpClientSocketInfo;

[1%2,1¢8,1,111];

DL_EthernetLib.DFBE_SOCKET ERROR;

UINT;

byIPAddr [0]:=192;
byIPAddr[1]
byIPAddr([2]
byIPAddr[3
uiRPort:

uiLPort:
uiTimsCut

DL_EthernetLib.DFB_SCOCKET_STATUS;

] OF BYTE;

BOOL;

100 % [&

10 RemoteInfo Var.uiReespAliveTimsout
11 RemoteInfo_Var.bReconnect:=TRUE;
12 RemoteInfo_Var.pSendBuf:=ADR(ar_byVar0);

13 RemoteInfo_Var

.uiSendLen:=1000;
14 RemoteInfo Var.pRecvBuf:=ADR(ar byVarl);

uiRscvBufSize:=2000;

15 RemoteInfo Var.

16 RemoteInfo Var.uiSstValues:=l

Ui

1 RemoteInfo Var.recvCondition:=DL_EthernetLib.DFB_SOCK_RECV_MODE.DFB_SOCEK_MODE_SPECIFIC_LENGTH;

18 bEnable Var E
bSend_Var:=

END_IF

FBO(
bEnable:=bEnable Var ,

23 SocketInfo:=RemoteInfo_Var ,

24 bSend:= bSend Var,

bRecvRestart:= bRestart_Var,

bBusy=> bBusy_ Var,

bConnected=> bConnected Var,
bSent=> bSent Var,

bRcvd=> bRcvd Var,

bError=> bError_Var,

31 ErrorID=> ErrorID Var,

32 Status=> Status_Var,

3 uiRevdLen=> uiRcvdlLen_Var) ;

Supported Products
[ ] AX308E controller

o Library
[ | DL_EthernetLib.library
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8.2 DFB_TCP_Server

DFB_TCP_Server: TCP socket server instruction

FB/FC Instruction Graphic Expression ST Language
DFB_TCP_Server(
bEnable:=,
SocketInfo:=,

DFB_TCP_Server bSend:=,
—|bEnable bBusyl— |bRecvRestart:= ,
— SocketInfo bConnectedf—
—bSend bSent— bBUSy:>,
FB DFB_TCP_Server | |PRecvRestart cEevdl— IbConnected=>,
EroriDf— |bSent=> |
Statusp—
sRoaLen— [PRCVA=>
bError=>,
ErrorID=>,
Status=>,
uiRcvdLen=>);
B 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 - .
en (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.

B tcpServersocketinfo

Setting Value

Name Function Data Type (Default value)

The IP address on Client ARRAY [0..3] OF

bylPAddr side allowed to be [0.0.0.0]: No limit.
connected. BYTE

o 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)
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Name

Function

Data Type

Setting Value
(Default value)

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
pRecvBuf where the received datato | pOINT TO BYTE -
be stored.
The memory size of
) ) . 0~ 8192
uiRecvBufSize received data UINT (0)
(Unit: Byte)
. The setting value of
uiSetValue recvCondition UINT (0)

recvCondition

Conditions for data
receiving completion

DFB_SOCK_RECV_

MODE

( DFB_SOCKET_NO_RECEVING )

®m  DFB_SOCK_RECV_MODE

Name

Description

DFB_SOCK_MODE_NO_RECE

VING

No receiving data mode.

DFB_SOCK_MODE_SPECIFIC

_LENGTH

(Unit: Byte)

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.

DFB_SOCK_MODE_SPECIFIC
_SINGLE_CHAR

16#0A.(*1*2)

Specific end character mode:
The data received ends with a specific character (1 Byte).
The end character can be configured via uiSetValue.

e.g.. If uiSetValue is set to 16#00000DOA, the end character would be

DFB_SOCK_RECV_MODE_DF
B_SOCK_MODE_SPECIFIC_T

WO_CHARS

(*1*2)

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_DF

B_SOCK_MODE_SPECIFIC_ST | character.

ART_CHAR_AND_SPECIFIC_E

ND_CHAR

Specific start character and end character mode:
The data received starts with a specific character, and ends with a specific

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
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Name Description

the end character is 16#0A. (*1*2)

DFB_SOCK_RECV_MODE_DF | Any length mode:
B_SOCK_MODE_ANY_LENGT | The receiving ends with a complete data of any length.
H (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.

B Output
Name Function Data Type Output Range(Default value)

True when the

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

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)

Indicates the error code
ErrorlD if an error occurs. DFB_SOCKET_ERROR (DFB_SOCK_NO_ERROR)

The execution status of

Status socket. DFB_SOCKET_STATUS (SOCKET_CLOSED)
i 0
UiRevLen gg;length of received | UINT (0)
) (Unit: Byte )

m  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. UbDP
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B 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. e When bSend shifts to True.
. . ® \When bEnable shifts to False.
) . .
bRcvd When a data packet is received over TCP. e When bRecvRestart shifts to True.

® \When an error occurs during execution or
bError the input value of the instruction is
incorrect.

When bEnable shifts to False.

B Timing Diagram

| Functon

Use the FB instruction (DFB_TCP_Server) to create TCP connection so as to send or receive TCP data packets.

o Programming Example

[ | This example uses the FB instruction (DFB_TCP_ Server) to create TCP connection (Port: 502) and restrict
the IP address of Client to be 192.168.1.111, while expecting the data length of packet received would be
1000 Bytes.
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TCP_Server x
PROGRAM TCP_Server

bVar( : BOOL := TR
4 FBO : DL_EthernetLib.DFB_TCP_Server;

bEnable Var,bSend Var,bRestart Var,bBusy Var, bConnected Var,bSent Var,bRcvd Var,bError Var : BOOL;
RemoteInfo_Var: DL EthernetLib.tcpSsrverSockstInfo;

ErrorID_Var: DL_EthernetLib.DFB_SOCRET ERRCR;

Status_Var: DL_EthernetLih -.DFB_SOCRET_STATUS;

] uiRcvLen Var: UINT;

10 by arvVar0,by arvVarl:ARRAY [0

)] OF BYTE;

11 END VAR 100 % |8

IF bVar( THEN
bVar0:=

RemoteInfo Var.byIPAddr
RemotsInfo Var.uilPort:

RemotsInfo Var.uiTimsOut 0; //ms
RemoteInfo_Var.uiReepAliveTimeout:=30
RemoteInfo_Var.pSendBuf:=ADR (by_arVar0) ;
RemoteInfo Var.uiSendLen:=1000;

RemoteInfo Var.pRecvBuf:=ADR(by arvarl);
RemotsInfo Var.uiRecvBufSize:
RemoteInfo Var.uiSetValue:=l
RemoteInfo_Var.recvCondition:=DL_EthernetLib.DFB_SOCK_RECV_MODE.DFB_SCCK_MODE_SPECIFIC_LENGTH;
bEnable_Var:

END_TF -

FBO (
bEnable:=bEnable Var ,
SocketInfo:=RemoteInfo Var ,
bSend:=bSend Var ,
bRecvRestart:=bRestart_Var ,
bBusy=>bBusy_Var ,
bConnescted=>bConnected_Var ,
b3Sent=>bSent_¥Var ,
bRcvd=>bRcvd Var ,
bError=>bError_var ,
ErrorID=>ErrorID Var ,
Status=rStatus_Var ,
uiRevdlLen=>uiRevlen Var );

o Supported Products
[ AX308E controller

° Library
[ | DL_EthernetLib.library
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8.3 DFB_UDP_Socket

DFB_UDP_Socket: UDP socket instruction

FB/FC Instruction Graphic Expression ST Language
DFB_UDP_Socket(
bEnable:=,
Remotelnfo:=,

DFB_UDP_Socket bSend:=,
—{bEnabl bBusy— —
—Sozljetlenfo bsfn\;l:— ERecvRestart.— ’
—lbSend bRevdf— =>
FB | DFB_UDP_Socket | _lorecvrestar el [PBUSY=>,
ErrarlDf— bsent_> ’
: Stdatus— bRcvd=>,
uiRcvdLenf— bError=> ’
ErroriD=> ,
Status=>,
uiRcvdLen=>);
B Input
Name Function Data Type Setting Value (Default value)

Execute the function

bEnable block. BOOL True/False (False)
*1%2

Socketinfo Connection information _
of socket udpSocketinfo

bsend Send data packets. True/False (False)
(Rising-edge triggered) BOOL
Restart to receive data True/False (False)

bRecvRestart packets*2 BOOL
(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.

B udpSocketinfo

Name Function Data Type Setting Value (Default value)
The slave IP address ARRAY [0..3] OF o
bylPAddr allowed to be connected. [0.0.0.0]: No limit.

BYTE

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(172) Communication ports on UINT port.
uiRPor ;
remote device 1 ~ 65535
(0)
The memory address of
pSendBuf data to be sent POINT TO BYTE -
uiSendLen The length of data to be UINT 0~ 8192
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Name Function Data Type Setting Value (Default value)
sent (Unit: Byte)
The memory address
pRecvBuf where the received datato | pOINT TO BYTE -

be stored.

The memory size of

0-~8192

uiRecvBufSize received data UINT
(Unit: Byte) (0)
. The setting value of
uiSetValue UINT (0)

recvCondition

recvCondition

Conditions for data
receiving completion

DFB_SOCK_RECV_

( DFB_SOCKET_NO_RECEVING )

MODE
*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_RECE

No receiving data mode.
VING

Specific data length mode:

DEB SOCK MODE SPECIFIC | A specific quantity of data is received and the receiving task is completed.
_LENGTH The data length can be specified via uiSetValue.

(Unit: Byte)

Specific end character mode:
The data received ends with a specific character (1 Byte).
DFB_SOCK_MODE_SPECIFIC | The end character can be configured via uiSetValue.

_SINGLE_CHAR e.g.. If uiSetValue is set to 16#00000DOA, the end character would be
16#0A.(*1*2)

Specific two end characters mode:

DFB SOCK RECV MODE DE | The data received ends with the two specific characters (2 Bytes)

B_SOCK_MODE_SPECIFIC_T
WO_CHARS

The end character can be configured 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

DFB_SOCK_RECV_MODE_DF
character.

B_SOCK_MODE_SPECIFIC_ST
ART_CHAR_AND_SPECIFIC_E
ND_CHAR

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_DF | Any length mode:
B_SOCK_MODE_ANY_LENGT
H (*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.

The receiving ends with a complete data of any length.
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B Output
Name Function Data Type Output Range(Default value)

True when the

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

bSent TCP is connected. BOOL True/False (False)

bRcvd Sending completed BOOL True/False (False)

bError Receiving completed BOOL True/False (False)

ErroriD True if an error occurs. | DFB SOCKET ERROR (DFB_SOCK_NO_ERROR)
Indicates the error code

Status if an error occurs. DFB_SOCKET_STATUS (SOCKET_CLOSED)

. The execution status of | UINT (0)
uiRcvLen socket
) (Unit: Byte )

B 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

B Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
. ® When bEnable shifts to False.
° . .
bBusy When bSend shifts to True ® \When the task is completed.
bSent ® \When the UDP data packet has been sent | ® When bEnable shifts to False.
successfully. ® When bSend shifts to True.
bRevd ® When the UDP data packet has been ® When bEnable shifts to False.
received. ® \When bRecvRestart shifts to True.
® \When an error occurs during execution or
bError the input value of the instruction is ® \When bEnable shifts to False.
incorrect.

8-14




Chapter8 Network Communication Instructions

B Timing Diagram

[ ] Function

Use the FB instruction (DFB_UDP_Socket) to send or receive UDP data packets.

[ | Programming Example

[ | In the following example, the FB instruction ( DFB_UDP_Socket ) sends a 1000-byte length UDP data packet
to the IP address 192.168.1.111 ( Port: 3000 ), while expecting to receive a 1000-byte length UDP data
packet.
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5 uop x

PROGRAM UDP
=] 2| VAR

bVarl : BOOL :=

FBO: DL EthernetLib.DFB UDP_ Socket;

5 bEnable Var,bSend Var,bRestart Var,bBusy Var,bSent Var,bRcvd Var,bError Var : BOOL;
RemoteInfo Var: DL EthernetLib.udpSocketInfo;

ErrorID Var: DL EthernetLib.DFB_SOCEET ERROR;

Status Var: DL EthernetLib.DFB_SOCKET_ STATUS;

] uiRcvdLen_ Var: VINT;
10 by_arVar0,by_arVarl : ARRAY[(
END_VAR

=] 1 IF bvar( THEN

2 bvarl:=F
RemoteInfo Var.byIPAddr[0]:
4 RemoteInfo Var.byIPAddr[l]:
5 RemoteInfo Var.byTPAddr [
RemoteInfo Var.byTPAddr [
RemoteInfo_Var.uilPort
RemoteInfc
g RemoteInfo_Var.pSendBuf:

_Var.uiRPort

RemoteInfo_Var.uiSendLen:=100

RemoteInfo Var.uiRscvBufSize:
RemoteInfo Var.uiSetValu 0

RemoteInfo Var.recvCondition:
bEnable Var:
bSend Var

ENDiIl"'
=] FBO(
bEnable:=bEnable Var ,
SocketInfc REthEInED_VSI .

bSend:=bSend_Var ,
bRecvRestart:=bRestart_Var ,
bBusy=>bBusy_Var ,
bSent=rb8ent_Var ,
bRevd=>bRcvd_Var ,
bError=rbError_Var ,
ErrorID=>ErrorID Var ,
Status=>Status_Var ,
uiRcvdLen=>uiRcvdLen Var );

Supported Products

AX308E controller

Library

DL_EthernetLib.library

0] OF BYTE;

i
-ADR (by_arVar0) ;

RemoteInfo Var.pRecvBuf:=ADR(by_ arVarl);

=DL_EthernetLib.DFB_SOCK_RECV_MODE.DFB_SOCK_MODE_SPECIFIC_LENGTH;

100 % @&\
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8.4 DFB_ModbusTCPChannel

DFB_ModbusTCPChannel: Modus TCP slave Channel control instruction

FB/FC Instruction Graphic Expression ST Language
DFB_ModbusTCPChannel(
slave:=,

DFB_ModbusTCPChannel bExecute:=
_Modbus annel L
—slave bBusy |— bAbort:=,
FB DFB_ —{bExecute bbone[—|iChannellndes:= ,
—bAbort bErrorf— —
ModbusTCPChannel| L2250 baborted L | OBUSY=>,
Modbuserror|— |bDone=> ,
bError=>,
bAborted=> ,
ModbusError=>);
® In/Outs
Name Function Data type Setting value (Default value)
Slave Delta Modbus TCP slave device | DFB ModbusTCPSlave -
®  |nput
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
iChannelindex Channel number INT (0)
B Output
Name Function Data type Output range (Default value)
The FB instruction is
bBusy being executed. BOOL True/False (False)
The FB instruction
bDone execution is completed. BOOL True/False (False)
bError FB instruction error flags. | BOOL True/False (False)
bAborted No function BOOL --
ModbusError Error codes DL_MB_ERROR_CODE

DFB_MB_ERROR_CODE

(UNDEFINED)
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B Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone ® When FB instruction execution is ® \When bExecute shifts to False.
completed.
. . . ® 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 input value of the instruction is ® \When bExecute shifts to False.
ModbusError incorrect.
B Timing Diagram
bExecute
bDone
bBusy
bError

B 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 Trigger READ Offset Length
0 Channel 0 Read Coils Application 0x0 100

Modbus Slave Channel

Modbus Slave Init

Delta Modbus TCP Slave I/O
Mapping

Status

Information

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”.
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Programming Example

This example uses DFB_ModbusTCPChannel to trigger channel 0 of Modbus TCP Slave.

Devices > 1 x

=5 TCP_UDP -
=[] Device (AX-308EADMALT)
o Hardware Configuration
=4 Network Configuration
A, EtherCAT Fiter
A, ModbusTCP Fiter

+ Bl[PLC Logic

*-(if Buitin_IO (Buittin_IO)
[{ Delta_LocalBus_Master (Delta LocalBus Mastel
[ Ax_308 Series EtherCAT Master SoftMotion

=] Ethernet (Ethernet)
= (1l Delta_Modbus TCP_Master (Defta MefGbus
Delta_Modbus_TCP_Slave (Ofefta Modbi

3 softMotion General Axis Pool

ModbusTCPChannel x
PROGRAM ModbusTCPChannsl
VAR
FBO: DFB_ModbusTCPChannel;
bExecute Var,blbout Var,bBusy Var,bDone Var,bError Var,bAborted Var: BOOL;

modbusError_Var: DL_ModbusTCPMaster.DFE_MB_ERROR_CODE;
EN'D_VAR

FBO(

slave:=Delta Modbus TCE Slave ,]
DEXECUTE T -DEXSCULE_var
bhbort:=bRbout_Var ,
ichannelIndex:=0

.
bBusy=>bBusy Var ,
bDone=>bDone_Var ,
bError=>bError_Var ,
bhborted=*bAborted Var ,

modbusError=rmodbusError_var ) ;

*Note: The input of Slave would be the name of Delta_Modbus_TCP_Slave device.

Supported Products
[ ] AX308E controller

Library

[ ] DL_ModbusTCPMaster.library
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8.5 DFB_ModbusTCPRequest

DFB_ModbusTCPRequest: Mobus TCP command.

FB/FC Instruction Graphic Expression ST Language
DFB_ModbusTCPRequest(
slave:=
bExecute:=,
bAbort:=,

| DFB_ModbusTCPRequest R} USiUnitlD:: ,
—slave Busy F—
DFB —EEEecute bbDonZ - ModbusCommand:=,
FB — e vaboion”|pSendData:= ,
ModbusTCPRequest —Mogbutil:c)ommand ModlilsErtror— pRecvData:=,
—pSendData
—{pReadData bBusy:> s
bDone=>,
bError=>,
bAborted=>,
ModbusError=>);;
B In/Outs
Name Function Data type Setting value (Default value)
Delta Modbus TCP slave
Slave device DFB_ModbusTCPSlave -
®  |nput
Name Function Data type Setting value (Default value)
Execute the function block.
bExecute (Rising-edge triggered) BOOL True/False (False)
bAbort No function BOOL --
usiSlaveAddr Slave station number USINT 1~247
ModbusCommand Modbus parameter setting | ModbusCommand --
The memory address of
pSendData POINTER TO BYTE --
data to be sent.
The memory address of
pRecvData . POINTER TO BYTE --
received data to be stored.

B ModbusCommand

DFB_MB_FUNC_CODE

Name Function Data Type Output Range(Default value)
Supported function codes:
0x01: Read Coils
FunctionCode Modbus function codes 0x02: Read Discrete Inputs

0x03: Read Holding Registers
0x04: Read Input Registers
0x05: Write Single Coil
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0x06: Write Single Register
O0xOF: 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)
The data | hofth Coil: 1 ~ 1992
. e data length of the
uiReadLen g UINT Register: 1 ~ 124.
memory to be read.
@
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)
B Output
Name Function Data Type Output Range(Default value)
True when the
bBusy instruction is being BOOL True/False (False)
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 DL_MB_ERROR_CODE
DFB_MB_ERROR_CODE (DFB_UNDEFINED)

B Output 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.
. . . When the execution of FB is completed.
) . .

bBusy When FB instruction execution starts When bExecute shifts to False.
bError ® When an error occurs in the execution

conditions or input values for the When bExecute shifts to False.
ModbusError instruction.
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B Timing Diagram

bExecute

bDone

bBusy

bError

[ ] Function

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.)

[ 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.

ModbusTCPRequest x
=] 2 VAR
FBO: DFB_ModbusTCPRequest;
bvVard: BOOL:=TRUE;
bEcecute Var,bAbort Var,bBusy Var,bDone Var,bError Var,blborted Var: BOOL;
usiUnitID Var: USINT;
ModbusCommand Var: DL ModbusTCPMaster.ModbusCommand;

ar byVar(Q,ar byVarl: ARRAY[0..2000] OF BYTE;
E ModbusError_Var: DL_ModbusTCPMastsr.DFE_MB_ERROR_CODE;
10 END VAR
- — 100 % |E
-2
B 1 IF bVar0 THEN

2 bVar(:=FRLSE;
3 ModbusCommand_Var . FunctionCods: =Dl ModbusTCPMaster.DFB_MODBUS_FUNC.ReadWrite Multiple_Registers;
4 ModbusCommand Var.uiRsadLen:=100

5 ModbusCommand Var.uiReadOffset

ModbusCommand Var.uiWriteLen:=

ModbusCommand Var.uiWriteGffset:=16$0100;

usiUnitID Var

E bEcecute_Var:
10 END_IF
B 11| FBO(
12 slave:=Delta_Modbus_TCP_Slave ,
13 bExscute:=bEcecute Var ,
14 babort:=b2bort_ Var ,
15 usiUnitID:=usiUnitID Var ,
16 ModbusCommand: = ModbusCommand_Var,
1 pSendData:=ADR (ar_byVar0) ,
18 pReadData:=ADR (ar_byVarl) ,
18 bBusy=>bBusy_Var ,
20 bDone=>bDone_Var ,
21 bError=rbError_ Var ,
22 baborted=>bAborted Var ,
23| ModbusError=rModbusError_Var );

° Supported Products
[ ] AX308E controller

[ Library
[ | DL_ModbusTCPMaster.library
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8.6 Error Codes and Troubleshooting

® DFB_SOCKET_ERROR

Description

Cause of Error

Corrective Action

DFB_SOCK_ERR_NO_ERR

OR 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

Socket connection refused.

Please make sure the server configuration is correct.

_CONNREFUSED

DFB_SOCK_ERR Server timeout error ® Please make sure the internet coqnectign i§ normal.
TIMEDOUT ® Please make sure the server configuration is correct.
DFB_SOCK_ERR Socket has not been connected. ® Please wait for Socket being conn.ected.. .
NOTCONNECTED ® Please make sure the server configuration is correct.

DFB_SOCK_ ERR CLOSED .
— — effective.

FB instruction has not yet

Please make sure the input bEnable is ON.

DFB_SOCK_ERR

INVALID_SETTING instruction.

Invalid setting values for FB

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

length

Invalid setting value for data

Please make sure the input values of uiSendLen and
uiRecvLen are correct.

® 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.

DFB_ILLEGAL_DATA_VALUE

lllegal data values responded by
slave.

Please check if the 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_FUNCT
IONCODE

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_PROTO
coL

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.
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DFB_INVALID_CHANNEL_INDEX

Invalid index of the slave channel

Please check if the index of slave channel
is correct.

DFB_CHANNEL_SETTING_NOT_S
UPPORT

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.

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_NO_MDBSCOM_CONFIG

There is no Ethernet device in
project.

Please check if the Ethernet component
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_MB_ERROR_CODE_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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9.1 DFB_MemoryRead

DFB_MemoryRead: Read a memory card.

FB/FC

Instruction

Graphic Expression

ST Language

FB

DFB_MemoryRead(
bExecute:=,

—bExecute

DFB_MemoryRead —FileInfa

DFB_MemoryRead

FileInfo:=,
bDone=>,
bBusy=>,

bDone
bBusy
bError
ErrarIl

bError=>,
ErrorID=>);

° Input

Name

Function

Data Type

Setting Value
(Default value)

bExecute

Execute the function block.
(Rising-edge triggered)

BOOL

True/False(False)

Filelnfo

Parameter setting for
reading a file.

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

)

wDataMode

ASCII CODE / BINARY mode

DFB_DATA _
MODE

DFB_DATA_MODE. ASCIl_MODE
DFB_DATA_MODE.BINARY_MODE
(DFB_DATA_MODE.ASCII_MODE)

ode

wAsciiShowM

The display mode of data to be
read.

(Deximal/ Hexadecimal)

DFB_ASCII
SHOW_MODE

DFB_ASCIISHOW_MODE.DECIMAL
DFB_ASCIISHOW_MODE.HEX
(DFB_ASCIISHOW_MODE.DECIMAL)

wAsciiDec
DataType

Data type of the variables to be
read.

DFB_DEC_
DATATYPE

DFB_DEC_DATATYPE.BYTE_SIZE
DFB_DEC_DATATYPE.WORD_SIZE
DFB_DEC_DATATYPE.DWORD_SIZE
DFB_DEC_DATATYPE.LWORD_SIZE
DFB_DEC_DATATYPE.SINT_SIZE
DFB_DEC_DATATYPE.USINT_SIZE
DFB_DEC_DATATYPE.INT_SIZE
DFB_DEC_DATATYPE.UINT_SIZE
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)

dwRead
StartPos

The address of the start position
to read the memory card’s data.*

DWORD

©)
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Name Function Data Type Setting Value (Default value)
dwElement The length of the data in the 1-~25,000
, DWORD
Length controller's memory card.* 0)
The address of the destination to
pDestination store the controller’s memory POlg;l(—.ErE O NULL

data.

*Note: The unit is defined in DFB_READ_FILE_INFO.wAsciiDecDataType.

Output
Name Function Data type Output range (Default value)
bDone The FB instruction BOOL True/False(False)

execution is completed.

bBusy The '.:B Instruction is BOOL True/False(False)
being executed.

bError FB mstfrll;(;tlson error BOOL True/False(False)

DL_MEMRW_ERROR

ErrorlD Error codes DL_MEMRW_ERROR (DFB_NO_ERR)

[ | Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone ® When FB instruction execution is ® \When bExecute shifts to False.
completed.

® When FB instruction execution is
bBusy ® When FB instruction execution starts. completed.
® \When bExecute shifts to False.

bError ® \When an error occurs during execution or
the input value of the instruction is ® \When bExecute shifts to False.
ErrorlD incorrect.
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® Timing Diagram

bExecute

bDone

bBusy

bError

® Function

Use the FB instruction(DFB_MemoryRead) to store the retrieved memory card data in the controller’s memory.

® 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
=] Z VAR N
bVar(: BOOL := TRUE;

4 bExecute_Var,bDone Var,bBusy_Var,bError_Var: BOOL;
5 FBO: DFB_MemoryRead;
3 FILE_INFO_Var: DFB_READ FILE_INFO;
7 ar wVarO: ARRAY[0..3] OF WORD;
ErrorID Var: DL_MEMRW ERROR;
END_ VAR
=] 1 IF bVar( THEN
2 FILE INFC Var.sFilePath:='Test.csv';
3 FILE_INFC Var.wDataMode:=DFBE_DATA MCDE.ASCII MODE;
4 FILE INFC Var.wAsciiShowMods:=DFB_ASCIISHOW MODE.HEX;
5 FILE_INFC Var.whAsciiDecDataType:=DFE_DEC_DATATYPE.WORD_SIZE;
6 FILE_INFC Var.dwReadStartPos:
FILE_INFC Var.dwElementLength
FILE_INFO_Var.pDestination:=ADR(ar_wVar0) ;
g bExecute_Var:=TRUE;
10 bVard:= E;
11| END 1F;
B 1z IF bDones Var THEN
13 bExecute_ Var:=FALSE;
14 END_IF
15| FBO(
16| bExecute:=bExecute_Var ,
1 FileInfo:=FILE_INFG_Var ,
18 bDone=>bDone_Var ,

18 bBusy=>bBusy_ Var ,

20 bError=rbError_ Var ,
21 ErrorID=>ErrorID Var );

-2 The content of Test.csv file in the memory card is shown as follows.

Values displayed in the Test.csv file
o | 1 | 2 | 3 | 4 | 5
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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].

° Supported Product

[ | AX-308E

° Library

[ | DL_MemRW_AX3.library
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9.2 DFB_MemoryWrite

DFB_MemoryWrite: Write a memory card.

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

DFE_M Writ .
—bExecute —emenTne bDaone — Filelnfo:=,
FB DFB_MemoryWrite | —Filelnfa EEBUSV— bDone=>,
rrar F—
ErrorlDp— [DBUSY=>,
bError=>,
ErrorID=>);
® Input
. Setting Value
Name Function Data Type (Default value)
bExecute Exec.ujce the functllon block. BOOL True/False(False)
(Rising-edge triggered)
Filelnfo Parameter setting for DFB_READ_FILE_INFO
reading a file.
[ ] DFB_WRITE_FILE_INFO
Name Function Data Type Setting Value (Default value)
SFilePath The name of the file to STRING “)
create.
ASCII CODE / BINARY | DFB_DATA DFB_DATA_MODE.ASCIL_MODE
wDataMode — — | DFB_DATA_MODE.BINARY_MODE
mode MODE
(DFB_DATA_MODE.ASCII_MODE)
The display mode of DFB_ASCIIS | DFB_ASCIISHOW_MODE.DECIMAL
wAsciiShowMode data to be written. HOW _ DFB_ASCIISHOW_MODE.HEX
(Deximal/ Hexadecimal) MODE (DFB_ASCIISHOW_MODE.DECIMAL)
DFB_DEC_DATATYPE.BYTE_SIZE
DFB_DEC_DATATYPE.WORD_SIZE
DFB_DEC_DATATYPE.DWORD_SIZE
DFB_DEC_DATATYPE.LWORD_SIZE
DFB_DEC_DATATYPE.SINT_SIZE
DFB_DEC_DATATYPE.USINT_SIZE
AsciiDecDat Data t  th DFB DEC DFB_DEC_DATATYPE.INT_SIZE
wAsciiDecData ata type of the | -
Type variables to be written. DATATYPE DFB_DEC_DATATYPE.UINT_SIZE
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
A Mod — DFB_ACCESS_MODE.NEW
wAccessMode The access mode of the ACCESS_M _ _
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Name Function Data Type Setting Value (Default value)

file to be created. ODE DFB_ACCESS_MODE.APPEND
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.* ©
The memory address
pSource for the controller to $8|g$$g NULL
store the data.
*Note: The unit is defined DFB_WRITE_FILE_INFO.wAsciiDecDataType.
Output
Name Function Data type Output range (Default value)
bDone The_FB_lnstructlon BOOL True/False(False)
execution is completed.
bBusy The '.:B Instruction s BOOL True/False(False)
being executed.
bError FB instruction error BOOL True/False(False)
flags.
DL_MEMRW_ERROR
ErrorlD Error codes DL_MEMRW_ERROR - -
- - (DFB_NO_ERR)

[ ] Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False

® \When FB instruction execution is

bDone completed.

® When bExecute shifts to False.

® When FB instruction execution is
bBusy ® \When FB instruction execution starts. completed.

® \When bExecute shifts to False.

bError ® \When an error occurs during execution or
the input value of the instruction is ® \When bExecute shifts to False.
ErrorlD incorrect.
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® Timing Diagram

bExecute

bDone

bBusy

bError

® 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.

PLC_PRG x
PROGRAM PLC_PRG

3 bVar(: BOOL :=TRUE;
4 bExecute Var,bDone Var,bBusy Var,bError Var: BOOL;
S ar wvar(: ARRAY [(..2] OF WORD := [0,1,2,10];
] FBQ: DFB_MemoryWrits;
FILE_INFO_Var: DFE_WRITE_FILE_INFC;
ErrorID VarO: DL_MEMRW_ERROR;
END_VAR

8 1 IF bVar0D THEN
2 E‘ILE_INFC}_Var.sFilEPath::'Z‘%st .csv';
3 FILE_INFC Var.wDataMode:=DFE_DATA MODE.ASCII_MODE;
4 FILE_INFC Var.whsciiShowMode:=DFB_ASCIISHOW MODE.DECIMAT;
5 FILE_INFO Var.whsciiDecDataType:=DFB_DEC DATATYPE.WORD SIZE;
FILE_INFC Var.wAccessMode:=DFB_ACCESS MODE.NEW;
FILE INFQ_Var.wCarriagsReturn:
FILE_INFO_Var.dwWriteStartPos:=0;
FILE_INFC Var.dwElementLength:=4;
10 FILE_INFO_Var.pSource:=ADR(ar_wVar();
11 bExscute_Var:=TRUE;
12 bVar0d:= E;
13| EnND 1F;
B 14 IF bDons_ Var THEN
135 bExecute_Var:=FALSE;
le END_IF
1 FBO (
18 bExecute:=bExecute_Var .,
19 FileInfo:=FILE_INFO Var ,
20 bDone=>bDone_Var ,

21 bBusy=>bBusy_Var ,

22 bError=>bError_Var ,
23 ErrorID=>ErrorID_Varl );

-2 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
o | 1 | 2 | 10
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*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.

o Supported Products

[ | AX-308E

° Library

[ | DL_MemRW_AX3.library
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9.3 Error Codes and Troubleshooting

Description Cause of Error Corrective Action
DFB_NO_ERR No errors. -
DFB_MEMREAD_ERR_ Internal errors Please contact us directl
FAILED ' y
DFB_MEMREAD_ERR_ . . . .
PARAMETER Invalid parameter inputs. Please check if the input parmeters 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 _

Wrong version.

Please check if the firmware and the library version

VERSION are supported.
DFB_MEMREAD_ERR_ Operation timeout Please reset the controller to default (Reset Origin).
TIMEOUT P ) 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 _

The program is pending for

Please reboot the controller.

PENDING execution.
DFB_MEMREAD_ERR_ Too manv pending proarams Please reset the controller to default (Reset Origin).
NUMPENDING yp g prog ) If the problem remains, please contact us directly.

DFB_MEMREAD_ERR _
NOTIMPLEMENTED

The function does not exeist.

Please check if the firmware and the library version
are supported.

DFB_MEMREAD_ERR _

Please check if the firmware and the library version

INVALIDID Incorrect ID. are supported.
Please check the data type of inputs and reset the
gsgﬁ'\éfg\ZEAD—ERR— Integer overflow. 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_O
BJECT

The object does not exist.

Please check if the firmware and the library version
are supported.

DFB_MEMREAD_ERR_NOM
EMORY

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 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_C
HANGE

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_A
CCESS_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. -
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Description

Cause of Error

Corrective Action

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 sessionid.

Please log in again or reboot the controller.

DFB_MEMREAD_ERR _
EXCEPTION

Exception occurs.

Please check the error log.
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10.1 DFC_LogGetSize

DFC_LogGetSize: Read the size of controller’s log files.

3
@)

FB/FC Instruction Graphic Expression ST Language
DFC_LogGetSize DFC_LogGetSize(
FC DFC_LogGetSize |—{dwLogNum DFC_LogGetSize — | dwlLogNum:=,
- ErrorIDp—
ErrorlD=>);
° Input
. Setting Value
Name Function Data Type (Default value)
The number of the 0: Calculate the current data size of all log
dwLogNum?* target log files DWORD files in the controller.
' )

*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
ErrorID 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.
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° Programming Example

This example uses the FC instruction(DFC_LogGetSize) to read the data size of the current log files of the controller.

PLC_PRG X
PROGRAM PLC_PRG
=] 2 VAR
dwVar(: DWORD;
ErrorID_Var: DL_LOGDMP_ERROR;
END_VAR

v
1| dwVAr0:=DFC_LogGetSize (dwLogNum:=0 , ErrorID=>ErrorID_Var );

o Supported Products
[ AX-308E

° Library
[ | DL_LogDmp_AX3.library
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10.2 DFB_LogDump

DFB_LogDump: Read the log files of the controller.

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

SFE o5 pDmpPos:=,
_LogDump
—bExecute bDane |— [dwLogNum:=,
FB DFB_ LogDump —FCmpPaos bEusy [— |dwDmpLength:=,
—{dwLogMurm bErrar f— _
—{dwDmpLength ErrorIDf— bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);
® Input
. Setting Value
Name Function Data Type (Default value)
bExecute Execgtg the functlpn block. BOOL True/False(False)
(Rising-edge triggered)
pDmpPos The memory address for | oo\ rER TO BYTE 0)
controller’s storage
dwLogNum* The num_ber of the target log DWORD 0: Read all the current log files of the
files to read controller (0)
dwDmpLength The size oft?fet:(;get log files DWORD ©)

*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)
bDone The .FB .|nstruct|on BOOL True/False(False)
execution is completed.
bBusy The '.:B Instruction s BOOL True/False(False)
being executed.
bError FB Instruction error BOOL True/False(False)
flags.
DL_LOGDMP_ERROR
ErrorID Error codes DL_LOGDMP_ERROR (DFB_NO_ERR)

3
@)
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[ | Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False

® \When FB instruction execution is

bDone completed.

® \When bExecute shifts to False.

® When FB instruction execution is
bBusy ® When FB instruction execution starts. completed.
® \When bExecute shifts to False.

bError ® \When an error occurs during execution or
the input value of the instruction is ® \When bExecute shifts to False.
ErrorlD incorrect.

o 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 ASCIlI CODE format.

PLC_PRG X
FROGRAEM PLC_FPRG
VAR
bExecute_Var,bDone_Var,bBusy Var,bError_Var: BOOL;
ar_byVar: ARRAY[(0..5555] OF BYTE;
dwVar(: DWORD;
FBO: DFB_LogDump;
ErrorID Var: DL LOGDME ERROR;
END VAR

W n

8 1 IF bDone_Var THEN

2 bExscute Var:=FLLSE;
END IF -
FBO(
bExecute:=bExecute_Var ,
pDmpPos:=ADR (ar_byVar) ,
dwLogNum:=0 ,
dwDmpLength:=65536 ,
bDone=>bDone_Var ,
10|  bBusy=rbBusy Var ,
11 bError=>bError_Var ,
12 ErrorID=rErrorID Var );

o Supported Products
[ AX-308E

° Library
[ | DL_LogDmp_AX3.library
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10.3 Error Codes and Troubleshooting

Description

Cause of Error

Corrective Action

DFB_NO_ERR

No errors.

DFC_DMP_ERR_FAILED

Internal errors.

Please contact us directly

DFC_DMP_ERR_

Invalid parameter inputs.

Please check if the input parmeters are correct.

PARAMETER
The instruction cannot be
DFC_DMP_ERR_ executed owning to the Please reboot the controller
NOTINITIALIZED component has not been ’
initialized.
DFC_DMP_ERR_ Wrong version Please check if the firmware and the library version
VERSION ’ are supported.
DFC_DMP_ERR_ Operation timeout Please reset the controller to default (Reset Origin).
TIMEOUT ) If the problem remains, please contact us directly.
Please reset the controller to default (Reset Origin).
DFC_DMP_ERR_ Insufficient memory Then download the project again after compressing
NOBUFFER ’ the program. If the problem remains, please contact
us directly.
PDE'SBIIDNN(I;P_ERR_ g:gcutiporg?ram s pending  for Please reboot the controller.
DFC_DMP_ERR_ Too many pending programs Please reset the controller to default (Reset Origin).
NUMPENDING ’ If the problem remains, please contact us directly.

DFC_DMP_ERR_
NOTIMPLEMENTED

The function does not exeist.

Please check if the firmware and the library version
are supported.

DFC_DMP_ERR_

Please check if the firmware and the library version

INVALIDID Incorrect ID. are supported.
Please check the data type of inputs and reset the
8CE§|2[A£WERR— Integer overflow. controller to default (Reset Origin). If the problem

remains, please contact us directly.

DFC_DMP_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_DMP_ERR_NO_
OBJECT

The object does not exist.

Please check if the firmware and the library version
are supported.

DFC_DMP_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_DMP_ERR_
DUPLICATE

Duplicate object name.

Please check if the firmware and the library version
are supported.

DFC_DMP_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. -

DFC_DMP_ERR_INVALID_HA
NDLE

Invalid handle for the object.

Please check if the firmware and the library version
are supported.

DFC_DMP_ERR_END_OF O
BJECT

The end of the object has been
reached.

Please check if the firmware and the library version
are supported.

DFC_DMP_ERR_NO_
CHANGE

No changes happened.

Please check if the firmware and the library version
are supported.

DFC_DMP_ERR_INVALID_IN
TERFACE

Invalid or unknown interface

Please check if the firmware and the library version
are supported.

DFC_DMP_ERR_NOT_
SUPPORTED

The function is not supported.

Please check if the firmware and the library version
are supported.

DFC_DMP_ERR_NO_
ACCESS_RIGHTS

No rights to access the operation.

Please check if the firmware and the library version
are supported.
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Description

Cause of Error

Corrective Action

DFC_DMP_ERR_OUT_OF LI
MITS

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_DMP_ERR_ENTRIES_R
EMAINING

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. -

DFC_DMP_ERR_INVALID_SE
SSION_ID

Invalid online sessionid.

Please log in again or reboot the controller.

DFC_DMP_ERR_
EXCEPTION

Exception occurs.

Please check the error log.
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