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P1.1 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.

P1.1.1 Applicable Products

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

P1.1.2 Associated Manuals

1. DIADesigner-AX User Manual

Includes the information of software operation, programming languages (Ladder Diagram,

Sequential function charts, ST ( Structured Text ) and function blocks), concept of POU and
Task, as well as motion control programming.

2. AX-3 Series Operational Manual

Introduces the concept of motion control system, while gives the information of hardware and
software configuration, motion control programming framework, troubleshooting, analog input-
output module and temperature measurement module.
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Chapter 1

1.1 DFC_NIBMOV

DFC_NIBMQV: Data shift.

FB/FC Instruction Graphic Expression ST language
DFC_NIBMOV(
DFC_NIBMOV pSrc:=,
:Pssrf:s o DFC—NEIBMC[‘[‘)’ wSrcStartPos:=,
FC | DFC_NIBMOV | lpe "I pDst:=
—wDstStartPos wDstStartPos:=,
—hum wNum:= |
ErrorlD=> );
® Inputs
. Setting Value
Name Function Data Type (Default value)
Memory address of
pSrc source variables POINTER TO BYTE Memory address (0)
Start address for source
wSrcStartPos variable shift WORD* Positive integer (0)
(Unit: Nibble)
pDst Mtea"r‘;g \fa‘i?;ﬁlsessm POINTER TO BYTE Memory address (0)
Start address for storing
wDstStartPos target variable WORD* Positive integer (0)
(Unit: Nibble)
The data length for data
wNum shift WORD* Positive integer (0)
(Unit: Nibble)

*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)
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® Function

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

® Example

[ | Program example 1:

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

Al PLC_PRG x

FROGRAM FLC FRG

VAR
bvar(: BOOL;
Langth: WORD;=2;
wiarl; WORD ;=
w¥arl: WORD ;=

END VAR

IF bvar( THEM

DPRC_NIBMOV
parc:= ADR{wvVard),
wArctrartFop:=

= ADR{w¥arl),

EVard:

END IF;

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

wVar1(pDst).
Variable Nibble3 Nibble2 Nibble1 Nibble0
wVar0 Memory content
[16#1234] 1 | 2 | 3 | 4
wVar1 Memory content
[16#FFFF] F | F | F | F
wVar1 Memory content (after executing FC)
[16#FF12] F F 1 5
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[ | Program example 2:

In this example, FC instruction (DFC_NIBMOQOV) is used for shifting the content of ar_wVarO(pSrc) to
the variable ar_wVar1(pDst).

POU x
PROGRAM FPOU
B8 2 VAR
3 bvVar(: BOOL;
Length: WORD:=2;

ar_wvar(: ARRAY [(..l] OF WORD :=
ar_wvarl: ARRAY [(..l] OF WORD :=
END VAR

m

IF bVar( THEN
DFC_NIEBMOV (
pSrc:= BADR({ar wvVar(Q},
wSrcStartPos:= 3,
pDst:= BDR{ar wVarl},
wDstStartPos:= 0,
wNum:= Length,
ErrorID=> );
bVar0:=FALSE;
END IF;

m
L

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

Variable Nibble7 | Nibble6 | Nibble5 | Nibble4 | Nibble3 | Nibble2 | Nibble1 | Nibble0
ar_wVar0 Memory content
[16#0123,16#4567] 4 | 5 | 6 | 7 | 0 | 1 | D) | 3

ar_wVar1 Memory content \

[16#FFFF,16#FFFF] F | F | F | E | F | E | E | F
ar_wVar1 Memory content (after executing FC)
[16#FF70,16#FFFF] F | F | F | F | F | F | 7 | 0

[ Supported Products

[ ] AX series

L Library

u DL_Mov.library
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1.2 DFC_XCH

DFC_XCH: Data exchange between two variables.

FB/FC Instruction Graphic Expression ST language
DFC_XCH(
DFC_XCH pSrct:=,
FC DFC_XCH | P55 O |psre2:=,
i dwNum:=,
ErrorlD=>);
® Inputs
. Setting Value
Name Function Data Type (Default value)
Memory address of
pSrci variable1 POINTER TO BYTE Memory address (0)
Memory address of
pSrc2 variable2 POINTER TO BYTE Memory address (0)
The length of data -
dwNum for exchange.(Unit: DWORD* .1. 6.5535
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 variable1 (pSrc1) will be copied to variable2 (pSrc2), while the
length of copied data is determined by dwNum input.
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) Example

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

PLC_PRG X
FROGREM PLC FPRG
=] 2 VAR
3 bVar0,bVarl:BOOL;
Length:DWORD:=1;
wVarD:WORD:
wVarl:WORD:

EN'D_VAR
P2
=] 1 IF bvar( THEN
2| bVarl:=DFC_XCH(pSrcl:= ADR(wVar0), pSrc2:= ADR(wVarl) , dwNum:=Length , ErrorID=> )
3 bVar0:=FALSE;
END_IF;

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

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

) Supported Products

[ | AX series

) Library

| DL_Mov.library

1.3 Error Code and Troubleshooting

Description Reasons for error Troubleshooting

DEC_NIBMOV_ERR_PARAMETER | Incorrect value of wNum |~ Ceckif the value of wNum is bigger

than 0.
DFC_XCH_ERR_PARAMETER Incorrect value of Check if the value of dwNum is bigger
dwNum than 0.

Check if the size of downloaded program
exceeds the limit, then reboot the
controller.

Not enough memory

DFC_XCH_ERR_NOMEMORY .
space in controller.
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Chapter 2 Comparison Instructions
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Chapter 2

2.1 DFC_CMP

DFC_CMP: Comparison between LINT variables.

FB/FC Instruction Graphic Expression ST language
DFC_CMP DFC_CMP(
FC DFC_CMP —fisrct DFC_CMP liSrc1:=,
s liSrc2:=)
® Inputs
. Setting Value
Name Function Data Type (Default value)
_263  963_
liSrc1 Variable1 LINT* LINT: 2(0) il
._263  963_
liSrc2 Variable2 LINT* LINT: 2(0) il

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

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

® Function

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

10
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® Programing Example

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

PLC_PRG X
PROGRAM PLC_PRG
=] 2 VAR
1ivar0O: LINT
1ivarl: LINT :
wVarl: WORD;
ENDivﬂR

_| wVar0:=DFC_CMP (liSrcl:=1iVar0 , lisSrc2:=livVarl );

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

) Supported Products

[ ] AX series

[ Library

u DL_Comparison.library

2.2 FC_UCMP

DFC_UCMP: Comparison between ULINT variables.

FB/FC Instruction Graphic Expression ST language
DFC_UCMP DFC_UCMP(
FC DFC_UCMP —wsrcl EIFE LT IwSrc1:=,
—lwSrc2
IwSrc2:=)
® Input

Setting Value

Name Function Data Type (Default Value)

ULINT/LWORD:0 ~ 254-1

IwSrc1 Variable 1 ULINT/LWORD* 0)
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i Setting Value

Name Function Data Type (Default Value)
0~ 964_
IwSrc2 Variable 2 ULINT/LWORD* ULlNT/LW(()g;D.O 2641

*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:lwSrc1 = lwSrc2
Execution result 2:wSret < lwSrc2
DFC_UCMP (Return type) WORD 3:lwSrc1 > lwSrc2
(0)

® Function

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

Programming Example

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

PLC_PRG x
FROGRAM PLC PRG
=] 2 VAR
3 uivarO: UINT :=1000;
uivarl: UINT :=2000;
wvVar(: WORD;
END_VAR

'_| wVar(:=DFC_UCMP (lwSrcl:=uiVar0, lwSrc2:=uiVarl );

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

® Supported Products

B AX Series

® Library

B DL_Comparison.library

12
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Chapter 2

2.3 DFC_LRCMP

DFC_LRCMP: Comparison between LREAL variables.

FB/FC Instruction Graphic Expression ST language
DFC_LRCMP DFC_LRCMP(
FC DFC_LRCMP —{irsrel DFC_LRCMP [— IrSrc1:=,
S IrSrc2:= )
® Input
. Setting Value
Name Function Data Type (Default Value)
LREAL:-1.7976931348623157E+308 ~
IrSrc1 Variable 1 LREAL* 1.7976931348623157E+308
(0)
LREAL:-1.7976931348623157E+308 ~
IrSrc2 Variable 2 LREAL* 1.7976931348623157E+308
()

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

® Output
) Output Range
Name Function Data Type (Default Value)
1:IrSrc1 = IrSrc2
Execution result 2:IrSrc1 < IrSrc2
DFC_LRCMP (Return type) WORD 3:rSrc1 > IrSrc2
(0)

® Function

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

Programming Example

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

13
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PLC_PRG x
PROGRAM PLC_PRG
=] 2 VAR
1lrVar(: LREAL
4 lrvarl: LREAL
L wVarl: WORD;
EN'Di\"AR

_| wVar0:=DFC_LRCMP (lrSrcl:=1rVar0 , lrSrc2:=lrVarl };

Since variable1 (IrVar0) is smaller than variable2 (IrVar1), the calculation result (wVar0) would be 2.

® Supported Products

B AX Series
® Library

m DL _Comparison.library

2.4 DFC_2CP

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

FB/FC Instruction Graphic Expression ST language
DFC_ZCP I'LDF(t:)_ZCdP(

liLowbound DFC_ZCP|— iLowboundad:= ,

FC DFC_ZCP j::gghbound IiHighbound:= ,
liSrc:=);

® Input

. Setting Value
Name Function Data Type (Default Value)
763  963_
liLowbound Lower value LINT* LINT. 2(0) 2>
._963  963_
liHighbound Upper value LINT* LINT. 2(0) 2>
._963  963_
liSrc Variable LINT* LINT: 2(0) 271

*Note: The variable types SINT ~ INT ~ DINT and LINT can be used for inputs.
® Output
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. Output Range
Name Function Data Type (Default Value)
1:1iSrc < Lower value
DFC_ZCP Execution result WORD 2: Lower v.alue < liSrc < Upper value
(Return type) 3:liSrc > Upper value
(0)

® Function

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

® Programming Example

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

PLC_PRG x
PROGRAM PLC_PRG
= 2 VAR -

3 L livar: LINT :=1;
H_livar: LINT :;=95;
1iVarD: LINT :=120;
wVar(: WORD;

- 2
1 wVar(Q:=DFC_ZCP (liLowbound:=L liVar , liHighbound:=H liVar , liSrc:=livar0 );

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

® Supported Products

B AX Series

® Library

B DL_Comparison.library

15
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2.5 D FC_UZCP

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

FB/FC Instruction Graphic Expression ST language
DFC_UZCP | ?_FCBUZC;P(
—wlL.owbound DFC_UZCPH— wLowbouna:= ,
FC DFC_uzCP m IwHighbound:=,
IwSrc:=);
® Input

o v
wLowbound Lower value ULINT/LWORD* ULINT/LW(()OR;D:O ~ 2041
IwHighbound Upper value ULINT/LWORD* ULINT/LW(()OR;D:O ~ 264_1

IwSrc Variable ULINT/LWORD* ULINT/ "W‘()OR)D:O - 2%

*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
(0)

® Function

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

16



AX Series-Standard Instructions Manual Chapter 2

® Programming Example

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

PLC_PRG x
= 2 VAR
3 L_ulva[: VULINT
H ulVar: ULINT :=55;
ulVarO: VLINT :=120;
wVarD: WORD;
END_VAR

av
_| wVar(d:=DFC_UZCP (lwLowbound:=L_ulVar , leighb-:und::H_ulVar , lwSrc:=ulVar0);

Since the value in variable (ulVarO0) is larger than the upper value (H_ulVar), the calculation result (wVar0) is
3.

® Supported Products

B AX Series
® Library

®  DL_Comparison.library

2.6 DFC_LRZCP

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

FB/FC Instruction Graphic Expression ST language
DFC_LRZCP IEI)_FC—bLRZ;:P(
—IrLowbound DFC_LRZCP— rLowbound:= ,
FC DFC_LRZCP m IrHighbound:= ,
IrSrc:=);
® Input
Name Function Data Type Setting Value

(Default Value)

LREAL:-1.7976931348623157E+308 ~
1.7976931348623157E+308

IrLowbound Lower value LREAL*

17
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. Setting Value
Name Function Data Type (Default Value)
(0)
LREAL:-1.7976931348623157E+308 ~
IrHighbound Upper value LREAL* 1.7976931348623157E+308
(0)
LREAL:-1.7976931348623157E+308 ~
IrSrc Variable LREAL* 1.7976931348623157E+308
(0)

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

® 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.

® 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
=] 2 VAR
3 L lrVar: LREAL :=1.5;
H_lrVar: LREAL : -9
lrvar0: LREAL :=50.5;
wvVar(l: WORD;
END_VAR

aw
wVar(Q:=DFC_LRZCP (lrLowbound:=L lrVar , lrHighbound:=H lrVar , lrSrc:=lrVarQ );

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 (wVar0Q) is 2.

® Supported Products

B AX Series
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® Library

®m 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.

FB/FC| Instruction Graphic Expression ST Language

DFB_Capture_instance(
Capture :=,
Counter :=,
bEnable :=,

uiMaskValue :=,
DFB_Capture diDeltaMin :=,

Couries by diDeltaMax :=,

bValid =>,

bEnable bErrar

uiMaskvalue ErroriD
bBusy =>,
bError =>,

diDeltaMin bCapFlag
diDeltaMax diCapValue
diCapValuePrevious
diDelta -
bCaplLenBeyondFag ErrorlD _>’
dwCapLenBeyondCount| bCapF|ag =>,
diCapValue =>,
diCapValuePrevious =>,
diDelta =>,
bCapLenBeyondFlag =>,
dwCapLenBeyondCount =>);

FB |DFB_Capture

® Input
. Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Designate the
Counter ssg‘)oeucri?iido Lfgﬁ- DFB_ . DFB_COUNTER _REF -
COUNTER_REF (Cannot be null.)
speed
counter.
Execute the
instruction True/False
bEnable when bEnable BOOL -
(False)
changes to
True.
When bEnable shifts to
Define the Positive number or True, the setting
uiMaskValue | mask range of UINT 0(0) parameters of
Capture. uiMaskValue will be
updated.
Define the
minimum Positive number, .
diDeltaMin difference DINT negative number or When bEnable §h|fts to
True and Busy is False
between each 0(0)
Capture™.
Define the -
. Positive number, .
diDeltaMax maximum DINT negative number or When bEnable §h|fts to
difference 0(0) True and Busy is False
between each
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Setting Value

Name Function Data Type (Default value)

Timing for Updating

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.

® Output
Name Function Data Type Output Range(Default
value)
bValid True when the 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 eITor 0eCurs. DFB_HSIO_ERROR (DFB_HSIO_NO_ERR)

Indicates that the
current Capture is
valid.

bCapFlag (The flag shifts to True BOOL True/False(False)
for one scan cycle and
will be reset
immediately)

Positive number,

diCapValue The captured value. DINT negative number or 0(0)

The previous captured DINT Positive number,

diCapValuePrevious value. negative number or 0(0)

The difference between
the previous and the DINT Positive number,

current captured negative number or 0(0)
values.

diDelta

Indicates that a capture
is failed.

(The flag shifts to True
for one scan cycle and
will be reset
immediately)

bCaplLenBeyondFlag BOOL True/False(False)

Counts the number of
the failed Capture.

*Note: DFB_HSIO_ERROR: Enumeration (Enum)

dwCapLenBeyondCount DWORD Positive number or 0(0)
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[ | Outputs Update Timing
Name Timing for shifting to True Timing for shifting to False
When the values at the outputs .
bValid are valid after bEnable being xzen EEnableh§fhlfts t'(z ITaIse.
True for one scan cycle. en bError shifts to False.
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
execution conditions or input .
: ; to False. (Error code is cleared)
ErrorlD values for the instruction.
bCapFla Updates value continuously when Updates value continuously
priag bValid is True. when bValid is True.
diCapValue Updates value continuously when Updates value continuously

bValid is True.

when bValid is True.

diCapValuePrevious

Updates value continuously when
bValid is True.

Updates value continuously
when bValid is True.

Updates value continuously when

Updates value continuously

bValid is True.

diDelta bValid is True. when bValid is True.
Updates value continuously when Updates value continuously

bCaplenBeyondFiag bValid is True. when bValid is True.
dwCapLenBeyondCount Updates value continuously when Updates value continuously

when bValid is True.

o Timing Diagram

bEnable
bValid r
bBusy
bError
® [n-Outs
. Setting Value Timing for
Name | Function Data Type (Default value) Updating
Refer to
the When bEnable
Capture | source of | DFB_CAPTURE_REF(FB)* DFB—CAPTbLéﬁﬁF;EF(Ca””Ot shifts to True and
the ’ bBusy is False.
specified
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. Setting Value Timing for
Name | Function Data Type (Default value) Updating
high-
speed
capture

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

parameter

® Function

adjustment and the driver.

[ ] uiMaskValue

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

1.

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

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

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

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

urMaskValue =500 |

bEnable

External trigger

]

d 3rd

bCapFlag
< 500 200
' ' ' ' L L, stz
-2000 -1000 0 1000 2000 3000 4000 5000 6000
diCapValue= 1506 d'/'Cap Value= 1500 diCap'l/a/ue = 4000

[ | diDeltaMin - diDeltaMax - bCapLenBeyondFlag - dwCapLenBeyondCount

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

1.

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

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

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

> The 2nd Capture occurs at 2500. Because DeltaMax is set to 1300 and DeltaMin
is set to 1000 (1000-1300), the detected distance between two captures has
exceeded the range of 1000~1300. Therefore, a trigger mark missing condition is
flagged for a scan cycle, while bCapLenBeyondFlag remains as TRUE.

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

uiMasklalue = 500
diDeftaMin= 1000
diDeltaMax = 1300

bEnable Q

1 2 g
External trigger ” ﬂ H
bCapFlag H ﬂ H
bCaplenBeyondFlag ﬂ
500 .%,.500 J 500 ,%_‘500 _l 500 -é< 500 ]
I l I . | + I l | Count value
-2000 -1000 ] 1000 2000 | 3000 i 4000 5000 6000

diflefta= 1600 | diDefta= 1200 |

v v ¥
dilaplalve= 900  oilaplalue= 2500 aiCapValue= 3700

® 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_Capture to perform the Capture function.

1. As the following figure shows, select a Counter and a Capture for Hardware IO Configuration in
Builtin_IO and set the trigger source of Capture to a signal input on the hardware (e.g. IN15).
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{.
Status ‘ﬂ
Counter ss1
L] Comter0 (] 551 Encoder
Z Phase use OC o
o i [] Counter 1
/4 A Ph L) -
Cﬂm—d‘e B Z Phase use OC |~l Capture 0 IN 15 |
Cnt CH2 B Phase a 9 |z > | ’] =
Cnt CH2 Z Phase 0 3 Y captn2
ss1 2 o = Count
J Cotnted [ Capture 3
3 11 2 s
e [ Capture 4
s =2 (] Counter 6
=, (] capture 5
# e |_| Counter 7 iy
Timer [] capture 6
—_ 6 14 - :
| Cap ExternalTrigger | [] Timer 0 [] capture 7
—_—7 @ 15 | SX EmA ]
L_| Timer 1
s/s0 S/s1 =
d d ] Timer 2 Compare
[] Timer 3 [] Compare 0
o st ] Timer 4 ["] Compare 1
B1 PE— Y s ["] Timer 5 (] Compare 2
= [] Timer 6 O s
1 5 Eonos
o Llzer O compme
2 6 - .
i [] Puise Output Axis 0 (] Compare 5
“ 3 7 [] Pulse Output Axis 1 (7] Compare &
ncod o o [] Puise Output Axis2 ] Compare 7
e n (] Pulse Qutput Axis 3

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

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

DFB_HCnt_0
TRUE DFB_HCnt
1 EN ENO——
Counter 2 —ACounter bValid
TRUE bEnable bBusy —
bError —
ErrorlD —
diCounterValue [~
DFB_Capture_0
TRUE DFE_HCnt_0.bValid DFB Capture
11 11 EN - END——
Capture_0 —HCapture bValid —
Counter 2 —Counter bEusy —
TRUE bEnable bError —
500 —uiMaskValue ErrorID—
1100 —diDeltaMin bCapFlag —
1300 —diDeltaMax diCapValue
diCapValuePrevious —
diDelta —
bCapLenBeyondFlag —
dwCapLenBeyondCount —

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

of Hardware 10 Configuration.

Supported Products
[ | AX-308E - AX-364E - AX-324N
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o Library

[ | DL_BuiltinlO_AXa3.library

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 ) bEnable =,
= sl Mode:s
FB | DFB_Compare —bEn;ble bErrorg— wRefreshCycle :=,
—Mode ErrorlDf— .
—fwRefreshCycle dlcmpvalue =,
—diCmpValue bValid =>,
bBusy =>,
bError =>,
ErrorID =>);
® Input
Name Function Data Type (gztfg:ﬁ \\f::::) Timing for Updating
Designates the DFB_
Counter source of high- COUNTER_ DFI(BG;(at’Jth'I;EnF\sz)EF -
speed counter. REF*! :
Execute the
instruction when True/False
bEnable bEnable changes BOOL (False) )
to True.
0:Equal(=)
. DFB_ 1:Bigaer Equal(> When bEnable shifts
Mode Con(;_p;_arlson COMPARE_ gger_Equal(z) toTrue and bBusy is
condition MODE*2 2:Smaller_Equal(s) False.
(Equal)
Defina the cytle When bEnable shifts
wRefreshCycle WORD Positive number or 0(0) | toTrue and bBusy is
the status of the False
output device. ’
Specifies the Positive number, When bEnable shifts
diCmpValue comparison DINT negative number or toTrue and bBusy is
value 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.
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2. DFB_COMPARE_MODE: Enumeration (Enum)

® Output
Name Function Data Type SN R L
value)
bValid True when ”\‘lzl%”tp“t value is BOOL True/False(False)
bBusy True when the instruction is BOOL True/False(False)
enabled.
bError True if an error occurs. BOOL True/False(False)
Indicates the error code if an . DFB _HSIO_ERROR
ErrorlD error occurs. DFB_HSIO_ERROR™ | nep 110 NO_ERR)

*Note: DFB _HSIO_ERROR: Enumeration (Enum)

u Outputs Updating Timing

Name Timing for shifting to True

Timing for shifting to False

® \When the values at the outputs are
bValid valid after bEnable being True for
one scan cycle.

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

® When bEnable is rising edge

When bEnable shifts to False.

bBus .
y 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. '

® Timing Diagram

bEnable

bValid

bBusy

bError
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® In/Outs
- Setting Value e n
Name Function Data Type (Default value) Timing for Updating
Reference
to the When bEnable shifts
Compare | source of | DFB_COMPARE_REF(FB)* DFBECON:F;AREHREF to True and bBusy is
high-speed (Cannot be null.) False.
comparator.

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

@  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.

€  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).

Status

Cnt CH2 A Phase

Cnt CH2 B Phase
—_—

Cnt CH2 Z Phase
e 2 10

3 1

4 12
5 13
6 14
7 15
s/s0 s/s1
out out

[

Cmp CoincidentOutput
: E 7

“:n Counter ssl

(] counter 0 [ ] SS1 Encoder

Z Phase use OC ——
[ Counter 1

Z Phase use OC [] capture 0
[ Counter 3 [ ] Capture 2
[ Counter 4 [] Capture 3
WErsE [] Capture 4
W[ ] Capture 5
(] counter 7

Timer [[] Capture 6
[] Timer 0 ] Capture 7
(] Timer 1
[ Timer 2 e
Dmaes
(] Timer 4 [[] Compare 1
[ Timer s [ ] Compare 2
[ Timer 6 [] Compare 3

Timer 7 -
O . M
(] Pulse Output Axis 0 [ compare s
] Pulse Output Axs 1 [[] Compare &
[] Pulse Output Axis 2 [] Compare 7
,-‘L [] Pulse Output Axis 3

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

1 DFE_HCnt_0
TRUE DFB HCnt
11 EN a ENO——
Counter 2 —S|Counter bValid -
TRUE bEnable bBusy [~
bError [~
ErrorID
diCounterValue [
2 DFE_Compare 0
TRUE DFE_HCnt 0.bValid DFB Compare
| 11 EN B ENO
Compare_0 — Compare bValid
Counter 2 —Counter bBusy
TRUE bEnable bError
Compare_Mode.Egual —Mode ErrorlD
10000 —wBefreshCycle
100 —diCmpWValue

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 - AX-364E - AX-324N
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o Library
[ | DL_BuiltinlO_AX3.library

3.3 DFB_HCnt

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

F%/F Instruction Graphic Expression ST Language
DFB_HCnt_instance(
Counter :=,
oount DFB_HCnt ovaidl bEnable :=,
FB DFB HCnt — bEnable bBusy— bValid =>,
_ EbError: bBusy =>,
rrorlD
diCounterValuef— bError =>,
ErrorID =>,
diCounterValue =>);
® Input
Setting Value
Name Function Data Type (Default Timing for Updating
value)
Execute the
instruction when True/False
bEnable bEnable changes SO0k (False) )
to True.
® Output
. Output Range
Name Function Data Type (Default value)
bValid True when the output BOOL True/False(False)
value is valid.
True when the
bBusy instruction is enabled. BOOL True/False(False)
bError True if an error occurs. BOOL True/False(False)
Indicates the error code . DFB_HSIO_ERROR
ErroriD if an error occurs. DFB_HSIO_ERROR (DFB_HSIO_NO_ERR)
. The present count Positive number,
diCounterValue value of the counter DINT negative 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 e Wh Enable shif Fal
bValid are valid after bEnable being o When EEnab ehsﬂl ts t.?. aise.
True for 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 in the ® \When bEnable shifts from True to
execution conditions or input False. (Error code is cleared)
ErrorlD values for the instruction. ’
. ® Updates value continuously when | ® Updates value continuously when
diCounterValue bValid is True. bValid is True.

® Timing Diagram

bEnable
bValid §
bBusy
bError
® In/Outs
Name Function Data Type (gztfgﬂﬁ :I/::Ll:) Timing for Updating
Reference
to the .
When bEnable shifts
Counter | 30Urceof | nep coUNTER REF(FB)* | DFB-COUNTER REF | 6 and Busy is
specified (Cannot be null.) False
high-speed '
counter.

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

® Function

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

2. The count value is given through the output diCounterValue during the counting process.
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® 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 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. IN 0 ~ IN 1 » IN 2) matched to the corresponding encoder A, B, Z phase

outputs, which the wiring should follows the configuration so as to perform the normal function of
high speed counting.

) DG o
Status ]L!I
(] e
At B51 Ercnder
TP O
e Catorr
— - Ceter 1
o G A Pt s . 7 P e Cagharn &
e . cunees
i 00 T P ot 3 Caghere 1
Eeel ] 18 e
Coanim & gt §
JE— T - 3 )
SENE——} () I
Lter 3
 — L e — Cortar T ‘
n Crtern
JE— (T —
Tomaw B Lt 1
—_— ()
e 1
k] s
& S5 —— Zompan
T 3 Compar
a1 oA o ) 1
i —_—  — - § [
n ; b Comgare 3
—_ i I S
A3 "‘- .
EEE—— [ S
= P ot st 3 s
L ] ¥ P Chutd A | Compre ¥
(] £n Pk Culomd i 3 Comgary P
e Pk Ot &am 1

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

receiving and counting the pulses from the external signals(IN O, 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.

DFBE_HCnt_0
TRUE DFB HCnt
— =~ B ENO——
Counter 2 —Counter bWValid —
TRUE —{bEnable bBusy —
bError —
ErrorlD —
diCounterValue [—

3. Please refer to AX-3 series operational manual for more details related to the settings and operation
of Hardware 10 Configuration and Counter Configuration.
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) Supported Products
[ | AX-308E - AX-364E - AX-324N

o Library
[ | DL_BuiltinlO_AX3.library

3.4 DFB_HTmr

DFB_HTmr enables the specified high speed timer channel according to the specified parameters and

monitors and timed value.

F%IF Instruction Graphic Expression ST Language
DFB_HTmr_instance(
Timer :=,
bEnable :=,
—fimer pretmr bValid}— TriggerMode :=,
FB | DFB_HTmr | horeos . N bValid =>,
dv.'ﬂmf:\r’g:-izz bBUSy =>’
bError =>,
ErrorlD =>,
dwTimerValue =>);
® Input
Setting Value
Name Function Data Type (Default Timing for Updating
value)
Execute the
instruction when True/False
bEnable bEnable changes to BOOL (False) )
True.
:UP_DOWN
TriagerMode Timing mode | DFB_TIMER_ 0:UP_DO When bEnable shifts to True
99 settings. MODE * 1:UP_UP and bBusy is False.
(UP_DOWN)

*Note: DFB_TIMER_MODE: Enumeration (Enum)

Up-Down mode:

Terminal signal

A 4

h 4

n

n

l
<

A 4

dwTimerValue dwTimerValue

dwTimerValue
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Up-Up mode:

Terminal signal

£

awTimeralue awTimerialue
® Output
. Output Range(Default
Name Function Data Type value)
bValid True when the output BOOL True/False(False)
value is valid.
bBusy True . V\_/hen 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™ | hrg HSI0 NO_ERR)
dwTimerValue -(I)-Ir(])11efs) value  (Unit: 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 ° :

bValid are valid after bEnable being When bEnable shifts to False.
True for one scan cycle. ® \When bError shifts to True.

bBusy When bEnable is rising edge ® When bEnable shifts to False.
triggered. ® \When bError shifts to True.

bError \e/ir;iztiaonnegc;?\';jﬁfgc:gsoLr}r:gle;t ® \When bEnable shifts from True to

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

) Updates value continuously when | ® Updates value continuously when

dwTimerValue bValid is True. bValid is True.

35




AX Series-Standard Instructions Manual Chapter 3

® Timing Diagram

bEnable

bValid

bBusy

bError

® In/Outs

Setting Value

(Default value) Timing for Updating

Name | Function Data Type

Reference
to the
source of
the
specified
high-
speed
timer.

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

DFB_TIMER_REF(Cannot | When bEnable shifts to

DFB_TIMER_REF(FB) be null.) True and Busy is False

Timer

® Function

1. When the input bEnable is True, the timer would start calculating pulses to the corresponding input
points based on the Timer configuration of HW 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 ErrorlD (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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1\ ¢ Cor
Status M
Counter ssl1
[] Counter 0 ["] 551 Encoder
Ph
- Z Phase use OC Capture
p—— [] Counter 1
| m 0 8 Z Phase use OC (] Cepture 0
1 N [ Counter 2 [] Capture 1
2 1 [] Counter 3 [] Capture 2
SsI E—
["] Counter 4 ] Capture 3
3 11
[] Counter 5 ] Capture 4
4 T IE— )
WG [ Capture 5
5 ) T [] Counter 7
Thmer ["] Capture 6
6 14
[] Timer 0 [) Capture 7
7 15
[] Timer 1
S/s0 S/s1] o Compare
[C] Timer 3 [] Compare 0
a1 out out ] Timer 4 ["] Compare 1
B1 —_—0 4 [] Timers ["] Compare 2
n ["] Timer 6 [] Compare 3
1 5 b——o ] Timer 7
A2 [] Compare 4
Axis
_2 6 —o
B2 [] Pulse Output Axis 0 L_Competes
2 —_ P ) S [] Pulse Output Axis 1 [] Compare 6
co co (] Pulse Qutput Axis 2 [[] Compare 7
Encoder [T] Pulse Output Axis 3

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.

DFE_HTImr 0
TRUE DFB HTmr
] EN ENO——
Counter 0 —STimer bValid -
Timer En —{bEnable bBusy [~
Timer Mode.UP_DOWN —(TriggerMode bError —
ErrorID [~
dwIimerValue —

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 - AX-364E - AX-324N

) Library
[ ] DL_BuiltinlO_AXa3.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.

F%IF Instruction Graphic Expression ST Language
DFB_PresetValue_instance(
Counter :=,
bExecute :=,
] DFB_PresetvValue . | TriggerType :=’
FB |DFB_Presetvalue | i . oo diPresetvalue :=,
—diPresetvalue EhErrlnDr: bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® Input
. Setting Value Timing for
Name Function Data Type (Default value) Updating
Execute
the
instruction
bExecute when BOOL Tr(uFeallFSz;I)s © -
bEnable
changes
to True.
WE:zntﬁe 0:EXECUTE_TRIGGER bEVXZZ’]te
TriggerType dve;ﬁ:‘lelt DFB—PRE.IS.\’E;-EERIGGER— 1:EXTERNAL_TRIGGER | shifts to True
would be (EXECUTE_TRIGGER) | and bBusy
isFalse.
preset.
The preset When
count
. value for Positive number, pExecute
diPresetValue . DINT . ’ shifts to True
high negative number or 0(0)
and bBusy
speed isFalse
counters.

*Note: DFB_PRESET_TRIGGER_TYPE: Enumeration (Enum)

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

*Note: DFB_HSIO_ERROR: Enumeration (Enum)

u Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
¢ True when the count value When bExecute shifts to False.
bDone has been set back to When bE hifts to T
default. en bError shifts to True.
bBUS ® When bExecute is rising ® When bExecute shifts to False.
y edge triggered. ® \When bError shifts to True.
bCommandAborted ® True when the FB is ® \When bExecute shifts to False.
aborted.
bError ¢ When an error occurs in the | o When bEnable shifts from True to
execution conditions or input -
; - False. (Error code is cleared)
ErrorlD values for the instruction.
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® Timing Diagram

1. 2. 3. 4.
bExecute
bDone
bBusy r
bCommandAbort
bError
External Trigger H
1. TriggerType = O(EXECUTE_TRIGGER)
2. TriggerType = 1(EXTERNAL_TRIGGER)
3. bCommandAborted = TRUE
4. bError = TRUE
® In/ Outs
" Setting Value Timing for
Name Function Data Type (Default value) Updating
Reference
to the When
Counter | Source of DFB_COUNTER_REF(FB)* DFB_COUNTER_REF(Cannot | bExecute shifts
high- be null.) to True and
speed 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. When 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 ErrorlD (Error Code) to address the problem.
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Programming Example

This example demonstrates the function performed by DFB_HCnt and DFB_PresetValue.

1.

3.

As the following figure shows, select a Counter (Counter 2) in Hardware 10 Configuration and you will

see the input points (e.g. IN 0 ~ IN 1 ~ IN 2) matched to the corresponding encoder A, B, Z phase

outputs, which the wiring should follows the configuration so as to perform the normal function of
high-speed counting.

Status

Counter

B1
4l

B2

2

Encoder

Cnt CH2 A Phase

Cnt CH2 B Phase

Cnt CH2 Z Phase

N e wn e W n o= o

5/S0

T

s/51

5 —o—

m

[] Counter 0
Z Phase use OC

N [] Counter 1
8 Z Phase use OC

(] Counter 3

| Counter 4
[] Counter 5
[] Counter 6

| Counter 7
Timer

[] Timero
[ ] Timer 1
[] Timer 2
[] Timer 3
[ ] Timer 4
[ Timer 5
[] Timer6

[] Timer 7
Axis

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

ssi
(] 551 Encoder
Capture
[] capture 0
[] Capture 1
[] Capture 2
[] Capture 3
[] capture 4
[] Capture 5
[ Capture 6
[] Capture 7

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

[ Compare 7

After using the FB DFB_HCnt in the POU to activate the high-speed counter(bEnable = True), it starts
receiving and counting the pulses from the external signals(IN 0, IN 1) based on the counting mode
set in Counter Configuration, then the 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.

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

DFB_HCnt_0
TRUE DFBE HCnt
— [———en B ENO——
Counter_2 —ACounter bValid —
TEUE — bEnable bBusy —
bError —
ErrorID -
diCounterValue —

Configuration as the following figure shows.
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Hardware 10 Configuration Counter 2
Counter Configuration Counter Mode
IEC Objects Counter Mode Description
Status Clockwise Pulse _f L__f
uD
Counter-clociovise Pulse T | f
Information
poe —f L__F 1 f ] §
PD
Direction  Clockwise [ Counter-clockwise
A-Phase Fulse 1 l | l J l
Q) AB
B-Phase Pulse | | I 1 I
A-Phase Pulse 1 ! £ t 1 T
4AB )
5-Phase Pulse f 1 f 1 § . f
l..'fi External Triggetl
Axis Standard
Positive C d Negative C d
Encoder Type: Incremental Encoder
Axis Type ® Reverse Ol - A
(@) Linear Axis _) Rotary Axis
e - ow cow
Modulo: + [unit]
(_) Reverse On @9 @9
cow ow

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.

DFE_PresetValue 0
TRUE DFE_PresetValue
Nl EN ENO
Counter 2 —SCounter bDone —
—bExecute bBusy —
DFE_PRESET TRIGGER_TYPE.EXECUTE TRIGGER — TriggerType bCommandAborted —
539% —diFresetValue bError —
ErrorID—

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

) Supported Products

[ | AX-308E - AX-364E - AX-324N

[ Library

[ ] DL_BuiltinlO_AX3.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.

F%IF Instruction Graphic Expression ST Language
DFB_Sample_instance(
Counter :=,
bEnable :=,
—{Counter Dre_sample bvalidf— WsampleTime =,
FB DFB_Sample e e e bValid =>,
d\SampFer\:'anz[;: bBUSy =>1
bError =>,
ErrorlD =>
diSampleValue =>);
® Input
. Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction True/False
bEnable when bEnable BOOL -
(False)
changes to
True.
Sampling 10 ~ 65535 When bEnable shifts
wSampleTime period WORD to True and bBusy is
(Unit: 1ms) (0) False
® Output
Name Function Data Type QUL RE R s
value)
bValid True when the output value BOOL True/False(False)
is valid.
bBusy True when the instruction is BOOL True/False(False)
enabled.
bError True if an error occurs. BOOL True/False(False)
Indicates the error code if an . DFB_HSIO_ERROR
ErroriD error occurs. DFB_HSIO_ERROR (DFB_HSIO_NO_ERR)
Increasing number of the Positive number
diSampleValue count value during each DINT - ’
! X negative number or 0(0)
sampling period.

*Note: DFB_HSIO_ERROR: Enumeration(Enum)

43



AX Series-Standard Instructions Manual

Chapter 3

u Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
When the values at the outputs ° :

bValid are valid after bEnable being When bEnable §h|fts fo False.
True for one scan cycle. ® \When bError shifts to True.

bBusy When bEnable is rising edge ® When bEnable shifts to False.
triggered. ® \When bError shifts to True.

Eror e s oy vy | ® When bEnable shifts from True to

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

; Updates value continuously when | ® Updates value continuously when
diSampleValue bValid is True. bValid is True.

® Timing Diagram

bEnable

bValid

bBusy

bError

® In/Outs

. Setting Value Timing for
Name Function Data Type (Default value) Updating
Reference
to the When bEnable
Counter | Source of DFB_COUNTER_REF(FB)* DFB_COUNTER_REF(Cannot | shifts to Trqe
high- be null.) and bBusy is
speed False.
counter.

*Note: DFB_COUNTER_REF(FB):fAs the I/O interface of the high-speed counter to perform actions
include parameter 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) |
0 12 16

4
I I B I

]

|

] ] ] ]

] ]

L,

diSampleValue =6

diSampleValue =4

diSampleValue =2

diSampleValue =-4

diCounterValue =12

diCounterValue =18

diCounterValue =22

diCounterValue =24

diCounterValue =20

FFfE ms

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

FTRUE 1

R E

o

SampleTime

I
lo
|

|
|
|
I 2
|
|

SampleTime

L S N S R N B R

I
1
|

3

|
|
|
|
|
I
I
|

H

® 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_Sample to perform pulse counting during the sampling period.
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1. As the following figure shows, select a Counter (Counter 2) in Hardware |10 Configuration and you

will see the input points (e.g. IN 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

Status

551

Al
B1
1

B2

2

Encoder

Ct CH2 A Phase
Cnt CH2 B Phase

Cnt CH2 Z Phase

S/S0

10

11

12

13

14

15

s/s1

:

o

co

M

Counter

] Counter 0
Z Phase use OC

[ counter 1
2 Phase use OC

[] Counter 3
D Counter 4
[] Counter 5
["] Counter 6

[] Counter 7
Timer

[] Timer 0
[ Timer 1
] Timer 2
[] Timer 3
[] Timer 4
[] Timer 5
[ Timer &
] Timer 7
Axis
[] Pulse Output Axis 0
[] Pulse Output Axis 1
[] Pulse Output Axis 2
[] Pulse Output Axis 3

§s1
[] ss1 Encoder
Capture
[] Capture 0
[] Capture 1
[] Capture 2
[] Capture 3
[] Capture 4
[] Capture 5
[] Capture 6

[] Capture 7

Compare
(] Compare 0
[] Compare 1
[] Compare 2
[] Compare 3
[] Compare 4
[] Compare 5
[_] compare 6

[_] compare 7

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 O, 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 —SCounter bvalid -
TRUE bEnable bBusy —
bError —
ErrorID—
diCounterValue —

46



AX Series-Standard Instructions Manual

Chapter 3

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.

TRUE

]

DFE_Sample_ 0

Counter_2 —SCounter

DFB Sample
EN B ENO|——
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 - AX-364E  AX-324N

[ Library
[ | DL_BuiltinlO_AX3.library

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 1O
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 ]
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Description

Cause of Error

Corrective Action

DFB_CAP_CAPTURE_ALREADY_ENABLE

The high-speed capture
device has been activated.

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

DFB_CAP_DRIVE_
ERROR

Errors occur in the
Capture device or Count
device driver.

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

DFB_CMP_INVALID_
COMPARE_REF

The variable type set for
the FB input is not
Compare_REF

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

DFB_CMP_INVALID
COUNTER_REF

The variable type set for
the FB input is not
Counter_REF

After make sure Counter in O
Configuration is selected,
input the variable of IEC

Object to the “Counter” input
of DFB_Capture.

DFB_CMP_INVALID_
CMPVALUE

When a rotary axis is used
as the encoder axis, the
input "diCompareValue"

exceeds the rotation
range.

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

DFB_CMP_INVALID
REFRESHCYCLE

The input
"wRefreshCycle" exceeds
the range of ~30000 (Unit:

0.1us)

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

DFB_CMP_COMPARE_ALREADY_ENABLE

The high-speed
comparator has been
activated.

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

DFB_CMP_DRIVE_
ERROR

Errors occur in the
Compare device or Count
device driver.

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

DFB_HC_INVALID_
COUNTER_REF

The variable type set for
the FB input is not
Counter_REF

After make sure Counter in O
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.
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Description

Cause of Error

Corrective Action

DFB_HT_INVALID_

TIMER_REF

the FB input is not
Timer_REF

The variable type set for

After make sure Timer in IO
Configuration is selected,
input the variable of IEC

Object to the “Timer” input of
DFB_HTmr.

DFB_HT_TIMER_
ALREADY_ENABLE

been activated.

The high-speed timer has

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

DFB_HT_TIMER_REF_CHANGED_DURING_

OPERATION

being executed.

The input value of “Timer” | Check if the value of the input
is changed while the FB is| Timer changes after the FB

DFB_HTmr being executed.

DFB_HT_TIMER_
DRIVE_ERROR

device driver.

Errors oceur in the Timer the Builtin_IO page and refer

Check the error message on

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 O
Configuration is selected,
input the variable of IEC

Object to the “Counter” input

of DFB_PresetValue.

DFB_PV_NOT_

ENABLE_EXTERNAL_TRIGGER

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

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

DFB_PV_PREVIOUS_
PRESET_NOT_DONE

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

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

DFB_PV_CANNOT _
PRESET_WHEN_
SAMPLING

The counter is executing
DFB_Sample.

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

DFB_PV_SETRING_
NOT_DONE

The counter is executing
DFB_SetRing and not
completed.

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

DFB_PV_INVALID_
PRESET_VALUE

When a rotary axis is used

as the encoder axis, the

input " diPresetValue"

exceeds the rotation
range.

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

DFB_PV_COUNTER_
REF_CHANGED_
DURING_OPERATION

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

executed.

Check if the value of the input

Counter changes after the FB

DFB_PresetValue being
executed.

DFB_PV_COUNTER_
DRIVE_ERROR

Errors occur in the Timer
device driver.

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

Cause of Error

Corrective Action

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

of DFB_Sample exceeds
the range of 10~65535.

The input “wSampleTime”

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

DFB_SP_COUNTER_
REF_CHANGED_
DURING_OPERATION

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

executed.

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

DFB_SP_COUNTER_
DRIVE_ERROR

Errors occur in the
Counter device driver.

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

errors.
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Chapter 4 EtherCAT Network Instructions
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4.1 DFB_EcGetAllSlaveAddr

DFB_EcGetAllSlaveAddr gets all the slave addresses.

FB/FC Instruction Graphic Expression
DFB_EcGetAllSlaveAddr
—{bExecute bDonef—
bBusy—
FB DFB_EcGetAllSlaveAddr bErrorf—
Errorldf—
AddrArray f—
uSlavest—
ST language
DFB_EcGetAllSlaveAddr (
bExecute :=,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>,
AddrArray =>,
uSlaves =>, );
® Input
. Setting Value _ .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bExecute bExecute BOOL (False) )
changes to True.
® Output
. Output Range
Name Function Data Type (Default value)
bDone Thg execution of FB BOOL True/False(False)
is completed.
bBusy | . |ruewhen the BOOL True/False(False)
instruction is enabled.
bError True if an error BOOL True/False(False)
occurs.
Indicates the error .
- . . DFB_ECAT_Diag_ ERROR
ErrorlD code if an error DFB_ECAT_Diag_ERROR (DFB_ECAT Diag_NO_ERROR)
occurs.
AddrArray | Slave address array. UINT[1..128] (0)
uSlaves The number of UINT 0~128(0)
slaves.
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*Note: DFB_ECAT_Diag_ ERROR: Enumeration (Enum)

u Output Updating Timing

Name Timing for shifting to True Timing for shifting to False

When bExecute shifts to False.

e When the executon of FB is If bExecute is False and bDone shifts

bDone to True, bDone will be True for only
I X El
completed 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 Whel:l.an error occurs in the execution | o When Execute shifts from True to
conditions or input values for the .

ErrorlD ) : False.(Error code is cleared)
instruction.

AddrArra ® \When bExecute is rising edge | ® When bExecute is falling edge
y triggered. triggered.

® When bExecute is rising edge | ® When bExecute is falling edge

uSlaves triggered. 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.

DFE_EcGetAllSlavelddr 0
TRUE DFB EcGetAllSlaveAddr
11 EN END——
—bExecute bDone [—
bBuay [~
bError [~

ErroriId
Addrirray [~
uslaves [—

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

=13 DFB _EcGetAlSiaveAdd:
=[] AX_308EAOMA1IT_1 [connected) (AX-308EAOMA IT)
= E][l Plc Logic
- [ Application [run]
@ on
m Library Manager
i¥] Pou_3 (PrRG)
= @ Task Configuration
= §& EtherCAT Task
& pou 3
= ﬂj EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Master SoftMotion)

= 73 ) R1_EC5500 (R1-EC5500 EtherCAT to E-BUS adapter Module)
(@ r1_EC6002 (R1-EC6002 16-ch Sink/Source Type Digital Input Module with 0. 1ms Filter Function)
|_|_] R1_EC9144 (R1-EC9144 4-ch 16-bit Single-ended/Voltage or Current Mode DA Control Module)

(@ r1_EC70E2 (R1-EC70E2 16-ch 24VDC/0.5A/Sink Type Digital Output Module)
=3 (i) ASDA_A2_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)

Hg> SM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC_Delta_ASDA_A2)
=5 () ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)

HgP 5M_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_Delta_ASDA_A2)

'_H R1_EC8124 (R1-EC8124 4-ch 16-bit Single-ended/ 10kHz/Voltage or Current Mode A/D Control Module)

"3 SoftMotion General Axis Pool
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2.

AddrArray is shown as below and the output value of uSlaves is 7.

After the input bExecute of DFB_EcGetAllSlaveAddr bExecute shifts to True, the output of

b Pou_3 x
Device Application.POU_3

Expression Type Value
= @ DFB_EcGetallSlaveAddr0 DFE_FcGetAllSlaveAddr
4% bExecute BOOL
P4 bDone BOOL
"% bBusy BOOL
"$ bError BOOL
"§ Errorld DFE_ECAT_DIAG_ERROR DFE_ECAT_Diag_NO_ERROR
= g AddrArray ARRAY [1..128] OF UINT
P addramray[1] UINT 1001
P Addrarray[2] UINT 1002
" Addramray[3] UINT 1003
R Addraray[4] UINT 1004
P Addrarray[s] UINT 1005
@ addramray[6] UINT 1006
P Addrarray[7] UINT 1007
"@ Addramray[s] UINT 0
1 DFE_EcGetlllSlaveRddr 0
TPiJE DFB_EcGetAllSlaveAddr
=bExecute bDone =~ EEES
bBusy = Ryhes
LError = Ryif
ErrorId— |DEB_ECAT D
AddrArray —
uSlaves —

Supported Products

[ AX-308E - AX-364E

Library

] DL_EtherCAT_Diag.library

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 bDonep—
FB | DFB_EcGetSlaveCount bBusy[—
_EcGetSlaveCoun bErrarl—
Errorldf—
uslaves—
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ST Language
DFB_EcGetSlaveCount (
bExecute :=,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>,
uSlaves =>,
);
® Input
Name Function Data Type (gztfg:ﬁ :/,:II::) Timing for Updating
Execute the
instruction when True/False
bExecute bExecute BOOL (False) )
changes to True.
® Output
Name Function Data Type 8:;2::t§aa'|13;
bDone The_ execution of BOOL True/False(False)
FB is completed.
True when the
bBusy instruction is BOOL True/False(False)
enabled.
bError True if an error BOOL True/False(False)
occurs.
Indicates the error .
ErrorlD code if an error | DFB_ECAT_Diag_ ERROR* (DF%FBE_CEA(%'A-II—D_iaDIa?\J_OEéioR%R)
occurs. - —-tag_RO_
uSlaves The number of UINT 0~128(0)
slaves.

*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.
; : If bExecute is False and bDone shifts
® \When th t f FB
bDone Confpr:let:dexecu lon o 1S to True, bDone will be True for only
' one period and immediately shift to
False.
bBus ® \When bEnable is rising edge ® \When bDone shifts to True.
y triggered. ® \When bError shifts to True.
bError ¢ When an error occurs in the e When Execute shifts from True to
execution conditions or input False.(Error code is cleared)
ErrorlD values for the instruction. ’
® \When bExecute is rising edge ® \When bExecute is falling edge
uSlaves . .
triggered. 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.
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® Programming Example

1. The following example demonstrates the behavior of DFB_EcGetSlaveCount.

DFE_EcGet5laveCount_ 0

TRUE DFB EcGetSlaveCount
11 EN ENO——
bExecute bDone —
bBuay —

bBETrror —
ErrorId
usSlaves [—

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

=13 DFE EcGetAliSiaveAddr
= [ Ax_308EAOMAIT_1 [connected] (AX-30BEAOMALT)
= 21 Pic Logic
= Application [run]
@ on
m Library Manager
9 Pou_3 (PrG)
= @ Task Configuration
= ¢ EtherCAT_Task
&1 pou 3
- m EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Master SoftMotion)
=3 4] R1_EC5500 (R1-EC5500 EtherCAT to E-BUS adapter Module)
[ R1_EC6002 (R1-EC6002 16-ch Sink/Source Type Digital Input Module with 0. 1ms Filter Function)
j] R1_EC9144 (R1-EC9144 4-ch 16-bit Single-ended/Voltage or Current Mode D/A Control Module)
_H R1_EC8124 (R1-EC8124 4-ch 16-bit Single-ended/10kHz /Voltage or Current Mode A/D Control Module
C|j R1_EC70E2 (R1-EC70E2 16-ch 24VDC/0.5A/Sink Type Digital Output Module)
= (] ASDA_A2_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
HgP SM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC_Delta_ASDA_AZ)
=5 [{) ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
HgP SM_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_Delta_ASDA_A2)
'a SoftMotion General Axis Pool

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

hF POU_3 x

Device Application.POU_3

Expression

+ ¢ DFB_EcGetSlaveCount 0

Type Value
DFB_EcGetSlaveCount

TRUOE

[

DFB_EcGet3laveCount 0

DFB_EcGetSlaveCount

bBExecute bDone (=

TRUE
bBusy [~
bError =~ it
Errorld [— |DFE_ECAT D

uSlaves — 7 |

AX-308E - AX-364E

Library

DL_EtherCAT_Diag.library
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4.3 DFB_EtherCATLiIink_Diag
DFB_EtherCATLink_Diag is used to display all the EtherCAT slave diagnostics.
FB/FC Instruction Graphic Expression
DFB_EtherCATLink_Diag
—bEnable bvalidf—
FB | DFB_EtherCATLink_Diag EbErrIodr:
StationNodef—

ST Language

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

)

DFB_EtherCATLink_Diag (

® Input
. Setting Value . .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bEnable bEnable changes BOOL (False) )
to True.
® Output
. Output Range
Name Function Data Type (Default value)
True when the
bValid instruction is being BOOL True/False(False)
executed.
bError True if an error BOOL True/False(False)
occurs.
Indicates the error .
- . DFB_ECAT_Diag_ ERROR
*1 _ _ _
ErrorlD code if an error DFB_ECAT_Diag_ERROR (DFB_ECAT Diag_NO_ERROR)
occurs.
Slave addresses
StationNode | and structure array StationStatus [1..128] 23 StationStatus

of slave 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 UINT 0)
address

True: Connected and functioning properly.
BOOL False: Abnormal connection status.
(False)

Connection status of

Node .
slave stations

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.

u 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
ErrorlD values for the instruction.

® When bEnable is rising edge

. ® \When bEnable shifts to False.
triggered.

StationNode

® Timing Diagram

bEnable

bValid

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.
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® 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

The following example demonstrates the behavior of DFB_EtherCATLink_Diag.

DFE_EtherCATLink Diag_ 0

TRUE DFB EtherCATLink Diag
L]
=—bEnable bvalid = [
bError FALSE
Errorld
Stationlode

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

PASS.
= [3) DFB EtherCATLink_Diag_Test -
= 7 (] AX_308EAOMAIT_1 [connected] (AX-308EAOMALT)
= ,g'l[l Plc Logic

- [ Application [run]
m Library Manager
H¥] PLC_PRG (PRG)
= E Task Configuration
= @ EtherCAT_Task
&) pic_prG
= |_|'] EtherCAT_Master_SoftMotion (AX-308 Series E
=3 ) ASDA_A2_E_CoE_Drive (Delta ASDA-A2E
B4 SM_Drive_ETC_Delta_ASDA_A2 (SM
= 3 (§) ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A
B4 SM_Drive_ETC_Delta_ASDA_A2_1
2 SoftMotion General Axis Pool
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2.  After bEnable of DFB_EtherCATLink_Diag shifts to True, the 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.

hF] PLC_PRG x
Device Application.PLC_PRG

Expression Type Value
|— @ DFB_EtherCATLink_Diag_0 DFB_FtherCATLink_Diag |
“p bEnable BOOL
"$ bvalid BOOL
" bErrar BOOL
F# Errorld DFE_ECAT_DIAG_ERROR DFE_ECAT Diag...
= "# sStationNode ARRAY [1..128] OF StationStatus
= "% StationMode[1] StationStatus
@ StationAddress  UINT 1001
# Node BOOL
= "% StationNode[2] StationStatus
@ StationAddress  UINT 1002
# Node BOOL
= "% StationMode[3] StationStatus
@ StationAddress  UINT 0
@ Node BOOL FALSE

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

= [3) DFB_EtherCATLink_Diag_Test <
= [{) AX_308EAOMAIT_1 [connected] (AX-308EAOMA1T)
=29 Plc Logic
-} Application [run]

m Library Manager

iF) PLC_PRG (PRG)
= LE Task Configuration
=& EtherCAT Task

&) pLC_PRG
=3 [f) EtherCAT_Master_SoftMotion (AX-308 Series Et
=3 ) ASDA_A2_E_CoE_Drive (Delta ASDA-A2-E
K4 SM_Drive_ETC Delta_ASDA_A2 (SM
= A\ ) ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A]
AW sM_Drive_ETC_Delta_ASDA_A2_1 (4
* & SoftMotion General Axis Pool
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4. The Node value of StationNode index 2 would also be displayed as False.

Expression Type Value
#| DFB_EtherCATLink_Diag_0  DFB_EtherCATLink_Diag
% bEnable BOOL
P4 bvalid BOOL
"% bError BOOL
K@ Errorld DFE_ECAT_DIAG_ERR.OR DFB_ECAT_Diag...
= %@ StationMode ARRAY [1..128] OF StationStatus
= "@ StationNode[1] StationStatus
@ StationAddress  JINT 1001
§ Node BOOL TRUE
= "% StationNode[2] StationStatus -
@ StationAddress  UINT 1002
# Node BOOL

) Supported Products

[ | AX-308E - AX-364E
[ Library
[ | DL_EtherCAT_Diag.library
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4.4 DFB_GetAlIECATSIavelInfo
DFB_GetAlIECATSIlavelnfo gets all the slaves’ information.
FB/FC Instruction Graphic Expression
DFB_GetAllECATSlaveInfo
—bExecute bDonef—
bBusyf—
FB |DFB_GetAlIECATSIavelnfo EbErrIo:r:
sIaueInfor;I:\Dr:ay ——
uSlavesf—

ST Language

DFB_GetAlIECATSlavelnfo (

bExecute =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>,
slavelnfoArray =>,
uSlaves =>,
);
® Input
. Setting Value __ .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bExecute bExecute BOOL (False) )
changes to True.
® Output
. Output Range
Name Function Data Type (Default value)
bDone Thg execution of BOOL True/False(False)
FB is completed.
True when the
bBusy instruction is BOOL True/False(False)
enabled.
bError True if an error BOOL True/False(False)
occurs.
Indicates the error .
; . DFB_ECAT_Diag_ ERROR
*1 - — -
ErrorlD codeog‘(:aacserror DFB_ECAT_Diag_ ERROR (DFB_ECAT Diag_NO_ERROR)
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Name

Function

Data Type

Output Range
(Default value)

slavelnfoArray

Slave information

ECATSIlavelnfo

ECATSIlavelnfo

array. [1..128]7
uSlaves Thesrl‘:\gtfr of UINT 0~128(0)
*Note:
1. DFB_ECAT_Diag_ERROR: Enumeration(Enum)
2. slavelnfoArray: Structure(STRUCT) -
Name Function Data Type (ODl;:Z::t?’:‘TE;
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.
. ; If bExecute is False and bDone shifts
[ ]
bDone \é\(/;,?; ;:: dexecutlon of FBis to 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.
bError ® When _an error, occurs in the When bExecute shifts from True to
execution conditions or input False.(Error code is cleared)
ErrorlD values for the instruction. '

slavelnfoArray L When bExecute is rising edge When Execute shifts from True to
triggered. False.
® \When bExecute is rising edge When Execute shifts from True to
uSlaves .
triggered. 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 ErrorlD (Error Code) to address the problem.

® Programming Example

The following example demonstrates the behavior of DFB_GetAIIECATSlavelnfo.

DFE_GetAllECATSlavelnfo 0O

TRUE DFB_GetAllECATSlaveInfo
H EN ENO——

bExacute bDone —

bBusy —

bError —
ErrorId—
glavelnfolrray —
uSlaves —
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1.

There're two EtherCAT slave stations in the device tree, both are ASDA_AZ2.

=19 DFB_GetAlECATSIavelnfo A
= 7 [{ Ax_308EAOMAIT_1 [connected] (AX-308EAOMAIT)
= @l_] Plc Logic
= £ Application [run]
@ o
m Library Manager
i) POU_3 (PRG)
= L@ Task Configuration
=& EtherCAT_Task
&) pou_3
= 3 (4] EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Master SoftMotion)
=2 ASDA_A2_E_CoE Drive (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
HgP SM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC_Delta_ASDA_A2)
=3 (] ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(COE) Drive Rev4_SM)
*HgP SM_Drive_ETC_ Delta_ASDA_A2_1 (SM_Drive_ETC_Delta_ASDA_A2)

"3 SoftMotion General Axis Pool

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

| (7] ASDA_A2_E_CoE_Drive X |
General
Process Data Parameter Type Current... Prep... Value DefaultV.. Unit  Description
@ PDOConfig BOOL 2 TRUE TRUE PDOConfig
Startup parameters @ CompleteAccess BOOL FALSE FALSE CompleteAccess
@ Number of Identity Parameters DWORD 4 4 4 humber of Identity Parameters
EtherCAT Parameters @ Vendor Id of the Siave DWORD 477 77 77 Vendor Id of the Slave
. @ Product Code of the Slave DWORD 271601776 271601776 271601776 Product Code of the Slave
EtherCAT 10 Mapping
@ Revision Number of the Slave DWORD 33818120 33318120 33318120 Revision Number of the Slave
EtherCAT IEC Objects # Serialnumber of the Slave DWORD 0 [ 0 Serialnumber of the Slave
@ Physical Address of the Slave DWCRD 1001 1] ] Physical Address of the Slave
Status @ Autolner Address of the Slave DWORD 0 0 i AutoIner Address of the Slave
@ StationAlias WORD 1001
Information % Optional BOOL False
% DeviceldenticationADO UINT ]
% DeviceldenticationMode USINT o
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3. The input bExecute of DFB_GetAlIECATSlavelnfo bExecute shifts to True, then the output of
slavelnfoArray is shown as below and the output value of uSlaves is 2.

Expression

= @ DFB_GetallECATSlavelnfo_0
% bExecute

bDone

bBusy

bErrar

Errorld

"
"
"
"
"y

| slavelnfolrray

= P# slavelnfoArray[1]

Type
DFE_GetAllECATSlavelnfo
BOOL
BOOL
BOOL
BOOL
DFE_ECAT DIAG_ERROR

ECATSlavelnfo

| ARRAY [1..128] OF ECATSlavelnfo

@
@
@
@

vendorld
productCode
revisionMo

serialMo

= P& slavelnfoArray[2]

& E B W

vendorld
productCode
revisionMo

serialMo

UDIMNT
UDIMNT
UDIMNT
UDINT
ECATSlavelnfo
UDINT
UDINT
UDIMT
UDIMT

DFE_ECAT_Diag_NO_ERROR

477
271601776
338138120
0

477
271601776
338158120
0

TRUE

DFB_GetAl11ECATSlaveInfo O

[

TRUE

bExecute bDone
bBusy

bError

ErrorId
slavelnfolhrray

uSlaves

DFE GetAllECATSlaveInfo

Supported Products

[ AX-308E - AX-364E

Library

[ ] DL_EtherCAT_Diag.library
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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_GetECATMasterError
—bEnable bBusy
FB |DFB_GetECATMasterError bErrar]

Errorld
EtherCATErrorld

ST Language

bEnable :=,
bBusy =>,
bError =>,
ErrorlD =>,

)

DFB_GetECATMasterError (

EtherCATErrorld =>

® Input
. Data Setting Value - :
Name Function Type (Default value) Timing for Updating
Execute the instruction True/False
bEnable when bEnable changes to BOOL -
T (False)
rue.
® Output
. Output Range
Name Function Data Type (Default value)
True
when the
bBusy instructio BOOL True/False(False)
n is
enabled.
True if
bError an error BOOL True/False(False)
occurs.
Indicates
the error . . .
ErrorlD code  if DFB_ECAT_Diag_ | DFB_ECAT_Diag_ ERROR(DFB_ECAT_Diag NO_E
ERROR*! RROR)
an error
occurs.
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EtherCA

EtherﬁﬁTErm T error ETC—LAR§2T ERRO ETC_LASTERROR(NO_ERROR)
codes

*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.
bError ® When an error occurs in the

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

execution conditions for the
ErrorlD instruction.

EtherCATErrorld ® When an error occurs in the

EtherCAT connection. ® \When bEnable shifts to False.

® 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 ErrorlD (Error Code) to address the problem.

® Programming Example

The following example demonstrates the behavior of DFB_GetECATMasterError.
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1.

DFE_GetECATMasterError O

EN
bEnable

DFB_G&'I:ECA‘[Hast&rE ITOT

ENG——

bBuavy [

bError —

ErrorlId —
EtherCATErrorId —

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.

Devices > o X i POU_3 x
=] OFB_GetECATMasterErrarproject bl Device Application.POU_3
=
= 21 AX_308EAOMAIT_1 [connected -30BEAOMA
! ‘I_j,‘g Pl Logi Al (tis ) Expression Type Value
& a lication [run] + & DFB_GetECATMasterError_0 DFB_GetECATMasterError
@ on
U Library Manager
9 rou_s re)
= (& Task Configuration
= 5 EtherCAT Task
&) rou_3

=5 ) EtherCAT Master_SoftMotion (AX-308 Series EtherCAT Ma
= 3 [f R1_ECS500 (R1-EC5500 EtherCAT to E-BUS adapter
[# R1_EC6002 (R1-ECE002 16-ch Sink/Source Type

(@ R1_EC9144 (R1-ECO144 4-ch 16-bit Single-ended|

[ R1_ECB124 (R1-ECB124 4-ch 16-bit Single-ended|
[ r1_EC70E2 (R1-ECTOEZ 16-ch 24VDC/D. 54/Sink |

= 5 (f) ASDA_AZ_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(
HgP sM_Drive_ETC Delta_ASDA_A2 (SM_Drive_ETC|
= 5 [f) ASDA_AZ_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCA]
HgP sM_Drive_ETC Delta_ASDA_A2_1 (SM_Drive_E|
"2 SoftMotion General Axis Pool

1 DFE_GetECATMasterError_0

TRUE

=bEnable bBusy =
bError =

Errorld

| EtherCATErrorld

l DFE_GetECATMasaterError

==
)

2. Remove the network connection between the master and the slave, then the output content of
EtherCATErrorld would be shown as NO_COMM.

A [ r1_ECe002 (R1-ECE002 16-ch Sink/Source Type

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

A [f) R1_ECB124 (R1-ECE124 4ch 16-bit Single-ended

A R1_ECT0E2 (R1-ECTOE2 16-ch 29VDC/0. 5A/Sink 1
= A ) ASDA_AZ_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(

ARG sM_Drive ETC_Delta_ASDA_A2 (5M_Drive ETC
= A asDA_A2_E_CoE Drive_1 (Delta ASDA-A2E EtherCA|

ARG sM_Drive_ETC_Delta_ASDA_A2_1 (5M_Drive _E]|

‘& softMation General Asis Pool

Value

- - 3 X ] PoU_3 x
=4 OFE_GelECATMssterErrorprofect Ml  Device Application.POU_3
= ;jmmrr_i [eonnected] (AX-308EA0MA IT) Erpressi T
= B0 PicLogc pression e
- = * & DFB_GetECATMasterError_0 DFB_GetECATMasterError
@ on
() Library Manager
f¥] Pou_3 (PRG)
= (@3 Task Configuration
= @& EtherCAT Task
&1 pou_s
= A [f) EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT]
= ] r1_EC5500 (R1-ECS500 EtherCAT to E-BUS adapter i

1 DFB_GetECATMasterError 0

Bl —Eneble bBusy M
bError =

Errorid

DFE_GetECATMasterError

FALSE

[DFE_ECGAT 5]

I EtherCATErrorId— |

Supported Products
[ | AX-308E - AX-364E
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o Library
[ | DL_EtherCAT_Diag.library
4.6 DFB_GetECATMasterState
DFB_GetECATMasterState gets the connection status of EtherCAT Master.
FB/FC Instruction Graphic Expression
DFB_GetECATMasterState
—{bEnable bBusy
FB | DFB_GetECATasterState bError

Errorld
bStatus

ST Language

DFB_GetECATMasterState (

bEnable :=,
bBusy =>,
bError =>,
ErrorID =>,
bStatus =>,
);
® Input
. Setting Value . .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bEnable bEnable changes BOOL (False) )
to True.
® Output
. Output Range
Name Function Data Type (Default value)
True when the
bBusy instruction is BOOL True/False(False)
enabled.
bError True if an error BOOL True/False(False)
occurs.
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Indicates the error .
- . . DFB_ECAT_Diag_ ERROR
ErrorlD code if an error DFB_ECAT_Diag_ERROR (DFB_ECAT Diag_NO_ERROR)
occurs.
EtherCAT master
bStatus communication BOOL True/False(False)
status.

*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)

u Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
® When bEnable is rising edge | ® When bError shifts to True.
bBusy .
triggered.
bError ¢ When an error occurs in the | o \\vpon hEnable shifts from True to
execution conditions  for the False.(Error code is cleared)
ErrorlD instruction. :
e Wh h EtherCAT ® \When bEnable shifts to False.
bStatus en t e ther master | o When bError shifts to True
connection 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 ErrorlD (Error Code) to address the problem.

® Programming Example

The following example demonstrates the behavior of DFB_GetECATMasterState.
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DFB_GetECATMasterState 0

TRUE DFB_GetECATMasterState
I
L

bEnable bEusy

bError FALSE
Errorld DFB_ECAT D
b5tatus FALSE

1. The connection status of EtherCAT master shows PASS in the device tree.

= ‘[3) EtherCAT Diag_FB Test

= 5[] AX_308EAOMAIT_1 [connected] (AX-308EAOMAIT)
+ ﬂl] Plc Logic
*£3 (] Builtin_10 (Builtin_I0)

'F":I Delta LocalBus Master (Delta LocalBus Master)

= j EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Master S¢
I‘j ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(CoE]

“? SM_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_D

= _]j ASDA_A2_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(CoE)

K& SM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC_Del
= 73 & SoftMotion General Axis Pool
&’ SM_Drive_Virtual (SM_Drive_Virtual)

4

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

DFE_GetECATMasterState 0

TPiJE DFE_GetECATMasterState

=ibEnable bBusy =
BError (= [RyMa
Errorld|— |DEB_ECAT D
| bStatus [= |

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

=[5 EtherCAT Diag_FB_Test -
- 7 []) AX_308EAOMAIT_1 [connected] (AX-308EAOMA 1T)
+-E) Plc Logic
+ 43 ) suiltin_I0 (Buitin_10)
ﬂ Delta_LocalBus_Master (Delta LocalBus Master)
= A 3 EtherCAT _Master_SoftMotion (AX-308 Series EtherCAT Master S¢
= A (] ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(CoE)
AHG sM_Drive_ETC Delta_ASDA_A2_1 (SM_Drive_ETC_Del
= X1 ASDA_A2_E_CoE Drive (Delta ASDA-A2-E EtherCAT(CoE) D
AHG sM_Drive_ETC Delta_ASDA_A2 (SM_Drive_ETC_Delta
= 73 & SoftMotion General Axis Pool
&’ SM_Drive_Virtual (SM_Drive_Virtual)

4. The output bStatus of DFB_GetECATMasterState is displayed as False.
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DFE_GetECATMasterState_0

DFB_GetECATMasterState

puziy g =~ bEnable

bBusy =
bError = Qi
ErrorId — |DEE_ECAT D

| bStatus = RN

) Supported Products

[ AX-308E - AX-364E

) Library

DL_EtherCAT_Diag.library

4.7 DFB_ResetECATMaster

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

FB/FC

Instruction

Graphic Expression

FB DFB_ResetECATMaster

DFB_ResetECATMaster
bDonep—

bBusyp—

bErrorf—

Errorldf}—

bExecute

ST Language

DFB_ResetECATMaster (

bExecute :=,

bDone =>,

bBusy =>,

bError =>,

ErrorlD =>,

)

® Input

Name Function Data Type (g‘:tftalﬂlgt \‘:::::) Timing for Updating
Execute the
bExecute instruction when BOOL Tr(uFe;::SaeI;s € -

bExecute

76




AX Series-Standard Instructions Manual

Chapter 4

. Setting Value . .
Name Function Data Type (Default value) Timing for Updating
changes to True.
® Output
. Output Range
Name Function Data Type (Default value)
bDone Thg execution of BOOL True/False(False)
FB is completed.
True when the
bBusy instruction is BOOL True/False(False)
enabled.
bError True if an error BOOL True/False(False)
occurs.
Indicates the error :
: . . DFB_ECAT_Diag_ ERROR
ErrorlD g?:gﬁrslf an error | DFB_ECAT_Diag_ ERROR (DFB_ECAT Diag_NO_ERROR)

*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)

[ | Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
; ; If bExecute is False and bDone shifts
® When th t f FB
bDone Come;eteedexecu lon o 'S to 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.
bError ¢ When _an error 0ccurs in' the When bExecute shifts from True to
execution conditions or input False.(Error code is cleared)
ErrorlD values for the instruction. ‘
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® 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 ErrorlD (Error Code) to address the problem.

® Programming Example

The following example demonstrates the behavior of DFB_ResetECATMaster.

DFE_ResetECATMaster 0

DI"E_ResetE CATMaszter
EN ENO——

bExecute bEDone [~

=
[
=
1

—
El'

bBuay [~
bError —
ErrorId —

5. The connection status of EtherCAT master shows PASS in the device tree.
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=) 191129 -
= (1) AX_308EAOMAIT_1 [connected] (AX-308E
=89 Plc Logic

+ [} Application [run]
*+- 3 [ suitin_IO (Builtin_IO)
Ij] Delta_LocalBus_Master (Delta LocalBus M
=3 ) EtherCAT_Master_SoftMotion (AX-30
=72 [4J ASDA_A2_E_CoE Drive (Delta ASDA
B4 SM_Drive_ETC_Delta_ASDA_A
= 3 (f) ASDA_A2_E_CoE_Drive_1 (Delta ASI
B¢’ SM_Drive_ETC_Delta_ASDA_A

2 SoftMotion General Axis Pool

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

=) 191129 v
- . [{) AX_308EAOMA1T_1 [connected] (AX-308E
=8 Plc Logic

+ ; Application [run]
+-3 [ suitin_10 (Builtin_IO)
) Delta_LocalBus_Master (Delta LocalBus M
[="A i EtherCAT_Master_SoftMotion (AX-30
= A [f) AsDA_A2_E_CoE_Drive (Delta ASDA
AHg SM_Drive_ETC_Delta_ASDA_A
= A [{] ASDA_A2_E_CoE_Drive_1 (Delta ASt
AHW# sM_Drive_ETC_Delta_ASDA_A

2 SoftMotion General Axis Pool

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

DFE_ResetECATMaster 0

TRUE DFE ResetECATMaster
ﬂlﬂ
il
bExecute bDone TRUE
bBusy FALSE

bError FALSE

ErrorId DFB_ECAT D
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8. The network connectivity has been recovered after the output bDone shifting to True.

=3 191129 v

) AX_308EAOMAIT_1 [connected] (AX-308E
=) Pic Logic
+ () Application [run]
+ 5 () suitin_IO (Builtin_IO)
3 Delta_LocalBus_Master (Delta LocalBus M
f > (1 EtherCAT Master_SoftMotion (AX-30§
= % (4] ASDA_A2_E_CoE_Drive (Delta ASDA
AH# SM_Drive_ETC_Delta_ASDA_A
= % () ASDA_A2_E_CoE_Drive_1 (Delta AS|
AN SM_Drive_ETC_Delta_ASDA_A
2 SoftMotion General Axis Pool

® Supported Products

[ AX-308E - AX-364E

o Library

[ | DL_EtherCAT_Diag.library

4.8 DFB_ResetECATSIlave

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

FB/FC

Instruction

Graphic Expression

FB | DFB_ResetECATSIlave

DFB_ResetECATSlave
— bExecute

—uiSlaveAddr

—tTimeout

bDonef—
bBusyr—
bErrorf—
Errorldf—

ST Language

DFB_ResetECATSlave(

bExecute :=,

uiSlaveAddr :=,

tTimeout :=,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>,

)
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® Input
n Setting Value _— .
Name Function Data Type (Default value) Timing for Updating
Execute the
instruction when True/False
bExecute bExecute changes to BOOL (False) )
True.
o When bExecute is
uiSlaveAddr Reset the slave UINT Positive number rising edge triggered
address. (0) .
and Busy is False
- When bExecute is
tTimeout S_Iave resets  the TIME Positive number rising edge triggered
timeout. (0) .
and Busy is False
® Output
. Output Range
Name Function Data Type (Default value)
bDone _The execution of FB BOOL True/False(False)
is completed.
True when the
bBusy instruction is BOOL True/False(False)
enabled.
bError True if an error BOOL True/False(False)
occurs.
Indicates the error :
: . . DFB_ECAT_Diag_ ERROR
ErroriD gggﬁrs if an error | DFB_ECAT_Diag_ ERROR (DFB_ECAT Diag_NO_ERROR)

*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)

[ ] Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
® \When bExecute shifts to False.
; : ® |f bExecute is False and bDone shifts
® When th t f FB
bDone Come;eteedexecu lon o 1S to 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.
° .
bError When _anerror 0ccurs in the | o When bExecute shifts from True to
execution conditions or input False.(E deis cl d
ErrorlD values for the instruction. alse.(Error code s cleared)
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® 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.

® 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

The following example demonstrates the behavior of DFB_ResetECATSlave.

DFE_ResetECATSlave_0

TRUE DFE ResetECATSlave
| EN ENO——
—bExecute bDone —
1005 —uisSlavehddr bBusy [~
L5z —tTimeout bError —
Errorld —

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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=3 191129

-

= % [1) AX_308EAOMA 1T_1 [connected] (Ax—soaeaomrb

=0 Pic Logic
- ) Application [run]
) Liorary Manager
R OFB_EtherCATLInk_Diag_Test (PRG)
BF) DFB_ResetECATSlave _Test (PRG)
¥ PLc_PRG (PRG)
i pLc_PrG_1 (PRG)
M pLc PRG 2 (PRG)
= @ Task Configuration
= §& EtherCAT Task
@ DFB_ResetECATSlave_Test
* 43 @ suiltin_10 (Builtin_IO)
: ) Delta_LocalBus_Master (Delta LocalBus Master)

5[] EtherCAT Master_SoftMotion (AX-308 Series EtherCAT Maste
* [ |aSDA_A2_E_CoE _Drive (Delta ASDA-A2-E EtherCAT(t
5 [ ASDA_A2_E_CoE _Drive_1 (Delta ASDA-A2-E EtherCAT(
5 [{) AsDA_A2_E_CoE_Drive_2 (Delta ASDA-A2-E EtherCAT(
5 () ASDA_A2_E_CoE_Drive_3 (Delta ASDA-A2-E EtherCAT(
5 () ASDA_A2_E_CoE _Drive_4 (Delta ASDA-A2-E EtherCAT(
5 ) ASDA_A2_E_CoE _Drive_S (Delta ASDA-A2-E EtherCAT(
5 () ASDA_A2_E_CoE_Drive_6 (Delta ASDA-A2-E EtherCAT(
% [4) ASDA_A2_E_CoE_Drive_7 (Delta ASDA-A2-E EtherCAT(

+
.
+
+
+
+
+
+

“+ & SoftMotion General Axis Pool
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2.

3.

Remove the network connection of slave 4 and 5, and the current connection status of EtherCAT

slave starting from slave 5 would show Fail in the device tree.

= 191129

[7) mX_308EAOMAIT_1 [connected] (AX-308EAOMA1T)
=20 Plc Logic
= £ Application [run]
m Library Manager

DFB EtherCATLink Diag Test (PRG

PRG)

F

IEEEE

={8 Task Configuration
= & EtherCAT Task
@] DFB_ResetECATSlave_Test
+ 5 () Builtin_IO (Builtin_IO)
j] Delta_LocalBus_Master (Delta LocalBus Master)

= j] EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Mg

(1) ASDA_A2_E_CoE _Drive (Delta ASDA-A2-E EtherCAT(C

[ ASDA_A2_E_CoE Drive_1 (Delta ASDA-A2-E EtherCAT(

() AsDA_A2_E_CoE_Drive_2 (Delta ASDA-A2-E EtherCAT((

() ASDA_A2_E_CoE_Drive_3 (Delta ASDA-A2-E EtherCAT((
A\ (7] ASDA_A2_E_CoE_Drive_4 (Delta ASDA-A2-E EtherCAT((
A\ () ASDA_A2_E_CoE_Drive_5 (Delta ASDA-A2-E EtherCAT((
A\ ) ASDA_A2_E_CoE_Drive_6 (Delta ASDA-A2-E EtherCAT((
A\ () ASDA_A2_E_CoE_Drive_7 (Delta ASDA-A2-E EtherCAT((
2 SoftMotion General Axis Pool

[ RO SRR, SR NS SR RN SR

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

input bExecute to True.

DFB_ResetECATSlave_0
DFB_ResetECATSlave

bExecute bDone

uiSlaveAddr bBusy
t$5= tTimeout bBError FALSE
Errorld DEE_ECRT D
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4. The network connectivity of slave 5 has been recovered after the output bDone of the FB shifting to
True.

=) 191129 A
= . [{) Ax_308EAOMA IT_1 [connected] (AX-308EAOMA IT)
=80 Pic Logic
- .} Application [run]
m Library Manager

['I_FI DFB_EtherCATLink_Diag_Test (PRG)
{F] DFB_ResetECATSlave_Test (PRG)
i

i

i

= §& EtherCAT Task
@ DFB_ResetECATSlave_Test
+ 3 ) Buitin_IO (Builtin_IO)
7+ ) Delta_LocalBus_Master (Delta LocalBus Master)
=3[ EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Mas
 [{) ASDA_A2_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(C
 [#) ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT((
+ [{ ASDA_A2_E_CoE _Drive_2 (Delta ASDA-A2-E EtherCAT((
;7] ASDA A2 E CoE Drive_3 (Delta ASDA-A2-E EtherCAT(
[ + 7% () ASDA_A2_E_CoE_Drive_4 (Delta ASDA-A2-E EtherCAT({
+ 2% (1) ASDA_A2_E_CoE_Drive_5 (Delta ASDA-A2-E EtherCAT((
= A\ [{) ASDA_A2_E_CoE_Drive_6 (Delta ASDA-A2-E EtherCAT((
AHWg SM_Drive_ETC_Delta_ASDA_A2_6 (SM_Drive_ETC
+- X ] ASDA_A2_E_CoE_Drive_7 (Delta ASDA-A2-E EtherCAT((
32 SoftMotion General Axis Pool

E AR S S S

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

) Supported Products
u AX-308E - AX-364E

° Library
u 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 C?El::grc’f Corrective Action
EtherCAT The EtherCAT master is not in the
DFB_ECAT_Diag_ MASTER_CANT_BE_FOUND | master cannot| _ TorP'd p'ef;‘fhmac‘ff“re tthe .
be found configuration o er master is
’ correct.
D'Eﬁ:‘;séf.sr of Please troubleshoot the errors in
DFB_ECAT_Diag MASTER_ERROR master state EtherCAT master before execute the
is wrong. FB.
DFB ECAT Diag SLAVE EtherCAT The EtherCAT master is not in the
CANT BE FgO_UND - slave cannot mapping, please make sure the
- - be found. EtherCAT master address is correct
Time out
oceurs when Please check if the timeout is too
DFB_ECAT_Diag MASTER_RESTART_TIMEOUT restart h he i has b |
EtherCAT short or the internet has been lost.
master.
Time out
DFB_ECAT _Diag_SLAVE_ °°Cr‘érssta"‘;?e” Please check if the timeout is too
RESTART_TIMEOUT EtherCAT short or the internet has been lost.
slave.
EtherCAT
DFB_ECAT Diag_MASTER_DISABLE masteris | | 02%¢ heck whather to enable the
disabled. ther master.
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Chapter 5 Checksum Instructions
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5.1 DFC_LRCS

DFC_LRCS8: LRC (8-bit) checksum calculation.

FB/FC Instruction Graphic Expression ST Language
DFC_LRC8(
DFC_LRC8 —
FC DFC_LRC8  |—fsre DFC LRG3 pSre:=,
- —dwLen ErrorID f— dwlLen:= ,
ErrorlD=>);
® Input
. 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 .
dwlen LRC calculation. DWORD ©)

*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_LRC8 (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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o Programming Example

The example uses FC instruction (DFC_LRCS8) to perform calculating the LRC (8-bit) checksum.

PLC_PRG x

PROGRAM PLC PRG

VAR N
bvVar(: BOOL;
byVar0: BYTE;

=] 2

END_VAR

=] 1 IF bvar( THEN
2 byVar0:=DFC_LRCS (pSrc:=ADR(ar_byVar([0])
3 bVar0:=FALS

END_IF;

ar_byVar0: ARRAY [0..5] OF BYTE := [16§30,16£31,16§30,16830,16§40,16830];

-

y dwlLen:=¢ ,

ErrorlD=> };

The checksum calculation scope is 6(dwLen = 6), therefore, the FC instruction(DFC_LRC8) will starts

calculating checksums of six consecutive BYTE data from the memory address input to pSrc(ar_byVar0[0])

and will result in a checksum value of 16#CF.

) Supported Products
[ | AX Series

o Library
[ | DL_LRC.library

5.2 FC_LRC16

DFC_LRC16: LRC (16-bit) checksum calculation.

FB/FC Instruction Graphic Expression ST Language
DFC_LRC16(
DFC_LRC16 pSrc:=
FC DFC LRC16 |—psrc DFC_LRC16|— T
- —ldwlen ErrorID |— dwlLen:=,
ErrorlD=>);
® Input
. 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 .
dwlen LRC calculation. DWORD ©)

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

® Programming Example

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

PLC_PRG x

PROGRAM FPLC PRG

VAR -
bVar0: BOOL;
wvVar(l: WORD;

=] 2

END_VAR

=] 1 IF bVar(0 THEN

bvar0:=FALSE;
END_IF;

ar_wVarD: ARRAY [0..

2 wVar(0:=DFC_LRCLE (pSrc:=ADR(ar wVarO[0]}

5] OF WORD := [16#32031,16£3132,

, dwlLen:=¢

, ErrorID=> );

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.

FB/FC Instruction Graphic Expression ST Language
DFC_LRC32(
DFC_LRC32 pSI’C'=
FC DFC_LRC32 |—ppsrc DFC_LRC32[— C
- —dwLen ErrorID |— dwlLen:=,
ErrorlD=>);
® Input

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.

dwlLen DWORD* (0)

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

® 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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o Programming Example

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

PLC_PRG x
PROGRAM PLC_PRG
g 2 VAR
3 bVar0: BOOL;
dwVar0: DWORD;
ar_dwvVar0: ARRAY [0..3] OF DRORD := [16§30313233,16§31323334,16§32333435,16§33343536];
END_VAR

=] 1 IF bVar( THEN
2 dwVar0:=DFC_LRC32 (pSrc:=ADR({ar_ dwVar0[0]) , dwlen:=¢ , ErrorID=> );
3 bVar0:=FALSE;
END IF;

The checksum calculation scope is 4(dwLen = 4), therefore, the FC instruction(DFC_LRC32) will starts
calculating checksums of four consecutive BYTE data from the memory address input to
pSrc(ar_byVar0[0]) and will result in a checksum value of 16#3935312E.

) Supported Products
[ | AX Series

o Library
[ | DL_LRC.library

5.4 Error Codes and Troubleshooting

Description Cause of Error Corrective Action
DFC_LRC_ERR_ The value of dwLen is incorrect Make sure the dwLen value is greater than
PARAMETER ) zero.
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Chapter 6 Module Read-write
Instructions
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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:=,
byLocallD:=,
DFB_From
—bExecute bDonef— WCRAddr: s
—{byRemoteID bBusyf—
FB DFB_ From —{byLocalD bError|— iLength:=,
—wCRAddr ErrorlDp—
—iLength pVal:=,
—pVval
bDone=>,
bBusy=>,
bError=>,
ErrorID=>);
® Input
. Setting Value
Name Function Data Type (Default value)
Execute the function
block.
bExecute ( Rising-edge BOOL True/False ( False )
triggered )
0: CPU
byRemotelD* The CPU or remote BYTE 1~16: Remote module
module ID
(0)
byLocallD Expansion module ID BYTE 0~31
The CR data positon in
wCRAddr the module. WORD (0)
1~125
iLength The CR data length INT (0)
POINTER TO
pVal The CR data to read. WORD
*Note: Currently only support mode O.
® Output
Name Function Data Type Output Range(Default value)
True when the
execution of the
bDone instruction is BOOL True/False ( False )
completed.
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Name Function Data Type Output Range(Default value)
True when the
bBusy instruction is BOOL True/False ( False )
being executed.
True if an error
bError OCCUTS. BOOL True/False ( False )
ErroriD Indicatcejs Te DFB_AS_MODULE_API_ERROR DFB_AS_MODULE_APLERROR
rror error code if an _AS | AP
error occurs. (DFB_NO_ERROR )

® Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone ¢ When the execution of FB is | 4 When bExecute shifts to False.
completed.
® When the execution of FB s
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 | ® When bExecute shifts to False.
ErroriD for the 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.

PLC_PRG x

PROGRAM PLC_FRG
8 2 VAR

3 bVar0: BOOL :=TRUE;

4 bExecute Var,bDone Var,bBusy Var,bError Var: BOOL;
byRemoteID Var,byLocalID Var: BYTE;
WCRAddr Vaxr: WORD;
iLength_Var: INT;
ErrorID Var: DFB_AS_MODULE_APT_ERROR
wVar(: WORD;
FBO: DFB_From;

11 END_VAR -
8 1 IF bLVar(Q THEN
2 bExecute Var:=TRUE;
byRemoteID Var:
byLocalID_Var
5 WCRAddr_Var

4 iLength Var
bvVar0:=FALSE;
END_IF
=] 8 IF bDone_Var THEN
10 bExecute_ Var:=FALSE;
11 END IF

=] 2 FBO (

13 bExecute: =b£x.r=cute_Var .

14 byRemoteID:=byRemoteID Var ,
byLocalID:=byLocalID Var ,
WCRAddY : =wCRAddr_Var ,
iLength:=iLength_Var ,

18 pVal:=ADR (wVar() ,

19 bDone=>bDone_Var ,

20 bBusy=>bBusy_ Var ,

21 bError=>bExrror_Var ,

22 ErrorID=>ErrorlD Var );

® Supported Products
] AX-308E - AX-364E - AX-300 + AX-324N

® Library
| DL_ASModuleAPI_AX3
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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:=,
TR byLocallD:=,
—bExecute onef— =
—b}E';;EITIEtEID ?J[;LIS)'— WCRAddr_ ’
FB DFB_To —byLocalD bError— iLength:=,
—wCRAddr ErrorIDf—
—liLenath pVa|:= y
e bDone=>,
bBusy=>,
bError=>,
ErrorlD=> );
® Input
. Setting Value
Name Function Data Type (Default value)
Execute the function
block.
bExecute ( Rising-edge BOOL True/False ( False )
triggered )
0:CPU
byRemotelD* The CPU or remote BYTE 1~16: Remote module
module ID
(0)
byLocallD Expansion module ID BYTE 0~31
The CR data positon in
wCRAddr the module. WORD (0)
1~125
iLength The CR data length INT (0)
POINTER TO
pVal The CR data to read. WORD
*Note: Currently only support mode O.
® Output
Name Function Data Type Output Range(Default value)
True when the
execution of the
bDone instruction is BOOL True/False ( False )
completed.
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Name Function Data Type Output Range(Default value)
True when the
bBusy instruction is being BOOL True/False ( False )
executed.
True if an error
bError OCCUTS. BOOL True/False ( False )
Indicatelzfs the error S MO o DFB_AS_MODULE_API_ERROR
ErrorlD cod%écirrlserror DFB_AS_MODULE_API_ERROR ( DFB_NO_ERROR )

® Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
° . .
bDone When the execution of FB is | o \ypen pExecute shifts to False.
completed.
. ® When the execution of FB is
bBusy o \S{\t/:r?;\ the execution of FB 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.

® 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.

[E pLC_PRG x
PROGRAM PLC PRG
=] 2 VAR N
3 bVar0: BOOL :=TRUE;
4 bExecute Var,bDone Var,bBusy Var,bError Var: BOOL;
S byRemoteID Var,byLocalID Var: BYTE;
6 wCRAddr Var: WORD;

iLength Var: INT;

: ErrorID Var: DFB_AS MODULE_API_ERROR
9 wVarO: WORD :=2;

10 FBO: DFB_To;

11 END_VAR
B8 1 IF bVar(0 THEN
2 bExecute Var:=TRUE;

byRemoteID Var:=0;
byLocallID Var:=2;
5 wCRAddr_ Var:=1

¥
r

6 iLength Var:=1
bVar0:=FALSE;
END_IF
= 9 IF bDone_Var THEN
10 bExecute Var:=FRLSE;
11 END_IF
=] 12 FBO (

13 bExecute:=bExecute_‘Jar .

14 byRemoteID:=byRemoteID Var ,
15 byLocallID:=byLocalID Var ,
16 wCRAddr : =wCRAddr_Var ,

17 iLength:=iLength_Var ,

18 pVal:=ADR (wVar0) ,

14 bDone=>bDone_Var ,

20 bBusy=>bBusy_Var ,

21 bError=>hError_Var "

22 ErrorID=>ErrorID Var );

® Supported Products
] AX-308E - AX-364E - AX-300 + AX-324N

® 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 Please check on the error
error. records.
DFB_FROM_ERR_CRADDR Wrong CR address Please Chec'(c';:r'thR address is
DFB_TO_ERR_PARAMETER Wrong input parameters Please check if the input
parameter is correct.
DFB_TO_ERR_COMMUNICATION CAN bus communication Please check on the error
error. records.
DFB_TO_ERR_CRADDR Wrong CR address Please Chec'(c';:r'thR address is
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Chapter 7 Modbus Communication
Instructions
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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— EXM%det'_ !
—{byComPort bBusy |— aracset.=
FB DFB_COMRS  |_|rxmod bErrorl— 7
—P«:-xrag»e‘ce Erfc;;g;— bDone=>,
uiRcvlenf— bBusy=> ,
bError=>,
Errorld=>,
uiRcvLen=>);
® Input
. Setting Value
Name Function Data Type (Default value)
Execute the function
bExecute block. 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.

m 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)
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Name Description

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-+2)

SPECIFIC_END_CHAR

Specific start character and discontinuous time mode:

The data received starts with a specific character and the time interval
between each data receiving is greater than the specified duration,
the receiving task is completed.

The start character and the length can be configured via
ParaSet.pSpecificStartChar and ParaSet.byStartCharAmt while the
discontinuous time can be set via ParaSet.uiDiscontinuousTime.

(*1-72)

SPECIFIC_START_CHAR_
AND_DISCONTINUOUS _
TIME

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

specific character.
SPECIFIC_START_CHAR _ The start character and the length can be configured via
AND_SPECIFIC_END _

ParaSet.pSpecificStartChar £1 ParaSet.byStartCharAmt while the end
CHAR i .
character and the length can be configured via
ParaSet.pSpecificEndChar and ParaSet.byEndCharAmt.

(*1-2)

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.

SPECIFIC_LENGTH

*Note:

*1: When the received data length reaches the size defined in uiReadBufSize, the receiving of data is
completed.

*2: The data length includes both start and end characters.

m  COMRS_SET_VALUE

n Setting Value
Name Function Data Type (Default value)
The length of data to
uiWriteLen be sent. UINT 0 ~ 1000(0)
(Unit: Byte)
. The memory address POINTER TO
pWriteBuf of data to be sent. BYTE -
ReadBuf The memory address POINTER TO _
P of data to be stored. BYTE
The memory size of
uiReadBufSize data to be stored. UINT 1 ~1,000(100)
(Unit: Byte)
Setting values for
uiDiscontinuousTime discontinuous time. UINT 2 ~3,000(2)
(Unit: ms)
byStartCharAmt Size of the start BYTE 1~255(1)
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. Setting Value
Name Function Data Type (Default value)
character (Unit: Byte)
o Memory address of POINTER TO
pSpecificStartChar the start character BYTE Memory address (0)
Size of the end BYTE
byEndCharAmt character (Unit: Byte) 1~255(1)
o Memory address of POINTER TO
pSpecificEndChar the end character BYTE Memory address (0)
: i Specified receiving UINT ~
uiSpecificRxLen length (Unit: Byte) 1~1000(1)
C icati T#Oms ~
tTimeout ommunication TIME T#49d17h2m47s295ms(T#100ms)
timeout .
T#0ms: No timeout
® Output
Name Function Data Type LT SEREELE L
value)
bDone The execution of FB is BOOL True/False(False)
completed.
bBusy True 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 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 ® When bExecute shifts to False.
completed.
® 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 ® When bExecute shifts to False.
ErrorlD for the instruction.
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® 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.)

° Programming Example

This example used DFB_COMRS to send COM communication data.
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A PLC_PRG x
PROORAM FLC_FRG
VAR
bWacl: BOOL:=TRUE;

hEx-:n:‘_-_\'..:_. I:Dur.-_'.'-:,'hﬂul Y_'.l'-:..bE:xur_'J'l:: DL
FBO: DFE_COMRS:

FxMode Var: DL_COM_AM3I.DFE_COMRS_MODE:

FParaSet Var: DL_COM_AX3.DFE_COMRS_SET VALUE]
ErrorID Var: DL_COM_AX3 . DFE_COM_ERROR_CODE;
uiRcvlen_vVars UWINT;

papecificitartChar Var: BYTE ;=180 1a;
byStartCharimt Var: BYTE :=];

pipecificEndChar_Var: ARRAY|
h:llﬂnd:h-rhm'._'-'-r: BITE :=ZI;
1 ae_ByVarld: ARRAY [0..13] OF DYTE:
I 1 ar_byVarl: ARRAY [0..1E] OF BYTE:==[1cd 16 +1E#30,
1 ] ’ $0R)
1% tTimecut Vars TIME ;=T¥500ms;
END_VAR

IF E¥vasz{ THEW
bvard
bExscate_Var:=TAUE;
Fociode_Var:=OL_COH_AX3Y.DFB_COMRS_HODE.IFECIFIC START CHAR_AND SFECIFIC_END CHAR
Farafst_Var.pdpescificatarcChar:=ADR|pSpecificlrartChar_Var) @
Parafsar_Var.byftarriharise:shyftarvCharise Var)
ParafSer Var pfpacifisfadthar:=ADA[popacificEndChar Var):
FaraSer Var byEndChacks
FazaSet _Var. pRosdBuf: =ADR (s r_byvar o) ;
Parafet_Var.pWritefuf:=ADR{ar_byVarl):
Faradet_Var.uiWritelen:=S1ZEOF (ar_byvaril;
PFarafet_Var.tTimeouti=tTimeout_Vars

2o ir

IF bbDone Var THEH
BExecute Var:=FALIE;

END_IF

FEO |

bExscuts: ShExecuts Var .

byComPort: =0L_ModbusComMaster. DFB_RXIKE_COH_FPORT_NUM.RIS0S ,

ErMode 1 “RxHods_Var

Parafeti="Parafat Var ,

bhsne=>bhans_Var ,

EBusy=skBusy Var ,

yEndCha rhme )

bEcror=rbErree_Var ,

Ezcar Erzecll Vacs

uiRcrian=ruilcrlen Var §;

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

Devices ~ 2 x  fif Library Manager x
=& DFB_COMRS ~ |2 Add library X Delete library |7 Properties 7 Details |51 Placeholders (il Library repository @ Icon legend...
= Device (AX-308EAOMALT) Name Namespace Effective version
-8 Hardware Configuration #-[C) 35License = 3SLicense, 3.5.14.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.14.0
H A Network Configuration #-{Z BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) ~ BPLog
= B PLC Logic 40 D) BURINIO AX3 = DI BUBINIO 0.40,1.0 (Delta Flectronics Inc) DL_Buitlno_AX3

[l EtherCAT_Master_SoftMotion (EtherCAT Master SoftMoton)  |[l+ |y com_axa = DL_cOM_AX3, 1.0.0.0 (Dekta ics 1nc) ]
(@ Delta_LocalBus_Master (Defta LocalBus Master) #/_ DL_ModbusComMaster_AX3 = DL_ModbusComMaster_AX3, 1.0.0.0 (Delta Electronics Inc)l 1
[l AX 308 Series EtherCAT Master SoftMotion (AX-308 Series El| = Dr_totontontrol = DL_MotonContol, 0.0 6.0 (Do Eecironics he)

#-[& JODrvEtherCAT = IODrVEtherCAT, 3.5.15.30 (35 - Smart Software Solutions GmbH)

DL_COM_AX3
DL_ModbusComMaster_A

IoDrvEthercatLib

a laster CO|  a-[& 1ostandard = ToStandard, 3.5.15.0 (System) Iostandard 3.5.15.0
SoftMotion General Axis Pool .l mmnhtn — dAdd 2 € 1€ 20 lddd Tun 2cacan -~
* @ Buitn 10 (Buitin_10) =B Di_ModbusComMaster, 0.40.2.0 (Detta Ectronies Inc) ~| Inputs/outputs  pocumentation
= O bL_ModbusComMaster ENUM DFB_AX3XX_COM_PORT_NUM
# {2 Function Blocks :
+ 2 clobalConstants omment
=2 Globalariables [ # RS232  BYTE 0
@ Variables # RS485  BYTE 1
= & Structs

“1# DFR_MODAL

_COMMAND

-3 DFB_MB_FUNC_CODE
@3 DFB_MB_TRANSMISSION
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) Supported Products

[ | AX Series(Without supporting AX-8)

) Library

[ | DL_COM_AXa3.library

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:= ,
DFB e ol iChannelindex:=,
FB —r —bAbort bEfrori— _
ModbusComChannel | Jamneimdex bAborted|— bBusy=>,
ModbusError— bDone=> ,
bError=>,
bAborted=> ,
ModbusError=>);
® In/Outs
. Setting Value
Name Function Data Type (Default value)
Slave Delta Modpus slave DFB_ModbusComSlave -
device -
® Input
. Setting Value
Name Function Data Type (Default value)
bExecute Exec.:u.te the func'tlon block. BOOL True/False(False)
(Rising-edge triggered)
bAbort No function BOOL -
. . 0~9
iChannellndex Channel index INT 0)
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® 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
bDone is completed. BOOL True/False(False)
bError True if an error BOOL True/False(False)
occurs.
bAborted No function BOOL -
DL_MB_ERROR_CODE
ModbusError Error code DFB_MB_ERROR_CODE (UNDEFINED)

[ | Output Updating Timing

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

® 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 ® When bExecute shifts to False.
ModbusError for the 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
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triggered by DFB_ModbusComChannel.

PLC_PRG Delta_Modbus_Slave_COM_Port x

General Name Access Type ——Frigger——— | READ Offset Length
0 Channel 0 Read Holding Registers Application ‘ 0x0 100

Modbus Slave Channel

Modbus Slave Init

DeltaModbusSerialSlave I/O
Mapping

DeltaModbusSerialSlave IEC Objects
Status

Information

Note 1: For more details of Modbus slave COM port configuration, you can refer to chapter 9.2 “Serial
Communication” in AX-3 Series Operational Manual.

Note 2: While using, the channel must be set to “Enable”.

o Programming Example

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

Devices - 3 X PLC_PRG x|/ Delta_Modbus_Slave_COM_Port
=5 DFB_ModbuscomChanne! - 1~ PROGRAM PLC PRG

2 VAR
= Device (AX-308EAOMALT) = ,

FBO:DFE_ModbusComChannel;
«d Hardware Configuration

4 bExecute Var,bBusy_Var,bDone_Var,bError_Var: BOOL;

= A Network Configuration 5 ModbusError Var: DFB_MB_ERROR_CODE;
A, ModbusCOM Fitter £ END VAR
+ [2l[PLC Logic =1 o1

[ Delta_LocalBus_Master (Delta LocalBus Master) 2 Slave:= Delta Modbus Slave COM Port,
(1 AX_308_Series_EtherCAT_Master_SoftMotion (AX-308 Series E . PEXSCUtEr= DEXEcUtEs Var,
4 b2bort:= ,
=l Delta_Modbus_COM (Delta Modbus COM) N ich;znelrndex-:
=-[f Delta_Modbus_Master COM_Port (Defta Mo 5 bBusy=>bBusy_Var ,
m Delta_Modbus_Slave_COM_Port (PElta Modbus Slave CQ 7 bDone=>bDone_Var ,

3 SoftMotion General Axis Pool B bError=*bError_Var ,

#-{ Buitin_IO (Buitin_10) N baborted=> ,
10 ModbusError=>ModbusError_Var ) ;

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

[ Supported Products
[ | AX-308E - AX-364E - AX-300 » AX-324N

) Library
[ ] DL_ModbusComMaster_AX3.library
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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:= ,

byComPart
bExecute
bAbort
usislaveAddr
uiFunctionCode:
uiR.eadOffset
uiReadlen
uiwriteOrfset
uiritelen
Timeout
periteBul
pReadBuf
transmission

DFB_ModbusRequest

bEusy —
bDone — . o
bErrar f— UlReadLen.— ,
baborted —
ModbusErrorCods f—

uiReadOffset:=,

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 Coill
0x06: Write Single Register
0xOF: Write Multiple Coils
0x10: Write Multiple
Registers
0x17: Read/Write Multiple
Registers (0x03)
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. Setting Value
Name Function Data Type (Default value)
LiReadOffset The start address of UINT 0 ~ 65535
memory to be read. 0)
The data length of Coil: 1 ~ 1920
uiReadLen the memory to be UINT Register: 1 ~ 120
read. 1)
The start address of
uiWriteOffset memory to be UINT 0 ~ 65535(0)
written.
The data length of Coil: 1 ~ 1920
uiWriteLen the memory to be UINT Register: 1 ~ 120
written (1)
T#0ms ~
icati T#49d17h2m47s2
tTimeout*2 Commumcanon TIME #49 . m47s 95ms
timeout 0: No timeout
(T#100ms)
The memory
pWriteBuf address of data to POINTER TO BYTE -
be sent.
The memory
pReadBuf address of data to POINTER TO BYTE -
be stored.
0: ASCII
Transmission*3 Transmission mode DFB_MB_ 1: RTU
TRANSMISSION .
(ASCII)
*Note:
1. You need to configure the settings based on the definitions of COM port numbers varied from model
to model.

2. The timeout should be greater than the Cycle time set in mdbus Task.

3. When the transmission mode is set to RTU, the data bit of Modbus COM port must be set to 8.

® 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
bDone is completed. BOOL True/False(False)
bError True if an error BOOL True/False(False)
occurs.
bAborted No function BOOL -
DL_MB_ERROR_CODE
ModbusError Error code DFB_MB_ERROR_CODE (DFB_UNDEFINED)
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® Outputs Updating Timing

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

® 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 | ® When bExecute shifts to False.
ModbusError for the instruction.

® 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.
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PLC_PRG x

] st

PROGRAM PLC PRG
VAR B
bExecute_ Var,bBusy Var,bDone Var,bError Var: BOOL;
usiSlaveaddr Var: USINT ;=2
ar_wvVar(: ARRAY[(..Z00]OF WORD;
FBO: DFB_ModbusRequest;
ModbusErrorCode Var: DFE MBE ERROR CODE;
EN'D_VAR B - -
v
FBO(
byComPort:=DIL_ModbusComMaster AX3.DFB_AX3_COM_PORT NUM.RS485 ,
bExecute:=bExecute_Var ,
babort:= ,
usisSlavelddr:=usisSlavelddr Var ,
DFBE_MB FUNC_CODE.READ HOLDING REGISTERS ,

uiFunctionCode
uiReadOffset:
uiReadLen:=100 ,

uiWritseOffsst:= ,

uiWritsLen:= ,

tTimeout:=T§500MS ,

pWriteBu .

pReadBuf:=ADR (ar wVar0) ,
transmission:= ,

bBusy=>bBusy_Var ,

bDone=>bDone_Var ,

bError=rbError_Var ,

bAborted=> ,
ModbusErrorCode=>ModbusErrorCods_Var );

[ Supported Products

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

) 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:=,
ModbusCommand:=,
DFB_ModbusRequest2 .
. boone tResponseTimeout:=,
FB DFB R e U'SgndzgnioutF ,
—_— —ModbusCammant ubatalengthfF— =
ModbuSRequeSt2 —tResponseTimeout ModbusErrorCode F— p en ata: ’
et pRecvData:=,
TRecata transmission:=,
bDone=>,
bBusy=>,
bError=>,
bAborted=>,
uiDataLength=>,
ModbusErrorCode=>);;
® Input
. Setting Value
Name Function Data Type (Default value)
Execute the function block.
bExecute (Rising-edge triggered) BOOL True/False(False)
bAbort No function BOOL -
byComPort*1 COM port number BYTE (OxFF)
usiSlaveAddr Slave station number USINT 1~247
Modbus parameter settin DFB_MODBUS_ -
ModbusCommand p g COMMAND
T#0ms ~
T#49d17h2m47s2
tResponseTimeout*2 Communication timeout TIME # 9d' m $295ms
0: No timeout
(T#100ms)
uiSendTimeout No function UINT (0)
SendData The memory address of data POINTER TO _
P to be sent. BYTE
RecvData The memory address of POINTER TO _
P received data to be stored. BYTE
Transmission*3 Transmission mode DFB_MB_ 0‘I:'AI'-\’STCEJ“
TRANSMISSION (ASCII)

*Note:
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1. You need to configure the settings based on the definitions of COM port numbers varied from
model to model.

N

The timeout should be greater than the Cycle time set in mdbus Task.

3. When the transmission mode is set to RTU, the data bit of Modbus COM port must be set to 8.

DFB_MODBUS_COMMAND

Name Function Data Type Output Range(Default value)
Supported function code:
0x01: Read Coils
0x02: Read Discrete Inputs
0x03: Read Holding Registers
0x04: Read Input Registers
. . i DFB_MB_FUNC 0x05: Write Single Coil
FunctionCod Modbus function code _MB_ — g
uirnctiont-ode CODE 0x06: Write Single Register
O0xOF: 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. 1)
UiWriteOffset The start address of UINT 0~ 65535
memory to be written. (0)
Coil: 1 ~1920
uiWriteLen The data length of the UINT Register: 1 ~ 120
memory to be written 1)
® 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
bDone is completed. BOOL True/False(False)
bError True if an error BOOL True/False(False)
occurs.
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)
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® Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bDone ® When the execution of FB is ® When bExecute shifts to False.
completed.
. ® 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 | ® When bExecute shifts to False.
ModbusError for the instruction.

® Timing Diagram

bExecute

bDone

bBusy

bError

® Function

The FB instruction (DFB_ModbusRequest?2) is used for sending Modbus communication data. You must
finish the configuration of COM port of CPU and add Delta_Modbus_Master_ COM_Port device before using
this instruction. (For more details, please refer to chapter 9.2 “Serial Port Communication” in AX-3 Series

Operational Manual.)

[ Programming Example

This example uses DFB_ModbusRequest2 to send Modbus commands for reading a 100-word long
data(Holding Registers) in the slave station (Slave address = 2), which the start address is 0x0000.
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=]

PLC_PRG x

VAR
bVar0: BOOL:=TRUE;

bExecute Var,bBusy Var,bDons Var,bError Var: BOOL;

usiSlaveAddr Var: USINT :=2 ;

ar wvar0O: ARRAY[0..200]OF WORD;

FBO: DFB_ModbusRequest2;

ModbusErrorCods_Var: DFE MB_ERRCR_CODE;
ModbusCommand_Var: DFB_MODBUS COMMAND;

uiDatalength_Var: UINT;
END_VAR

IF bVar(O THEN
bVar(:=FALSE;

ModbusCommand_Var.uiFunctionCode:=3;
ModbusCommand_Var.uiReadLen:=10

ModbusCommand Var.uiRsadoffsst:=0;

END IF

FBO (
bExscute:=bExscute_Var ,
bAbort:= ,

byComPort :=DL_ModbusComMaster.DFE_BX3XX CCM_PORT NUM.RS485 ,
usiSlaveaddr:=usiSlavezddr Var ,
ModbusCommand: =ModbusCommand_Var

tResponseTimeout:=Ti500MS ,
uiSendTimeout:= ,
pSendData:= ,
pRecvData:=ADR(ar_wVarl) ,

transmissiw:n::DE'E_ME_TRANEMISSION.ASCII .

bDone=>bDone_vVar ,
bBusy=>bBusy_Var ,
bError=>bError_Var ,
baborted=> ,

uiDataLength=>uiDatalength Var ,
ModbusErrorCode=>ModbusErrorCode_Var );

® Supported Products

[ AX-308E - AX-364E - AX-300 ~ AX-324N

o Library

[ ] DL_ModbusComMaster_AX3.library

7.5 Error codes and Troubleshooting

e DFB_COM_ERROR_CODE

Description

Cause of Error

Corrective Action

DFB_NO_ERROR

No errors.

DFB_RESPONSE_TIME
ouT

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

COM Port errors

Please contact us directly.

TO_SEND
DFB_INVALID_COMPOR . Please check on the correctness of the COM
COM port setting errors :
T 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
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Description

Cause of Error

Corrective Action

® ParaSet.uiWriteLen

DFB_NO_MASTER _

Delta_Modbus_Master COM _

Please check if
Delta_Modbus_Master COM_Port device

CONFIG Port device does not exist. 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.uiDiscontinuou
sTime
ParaSet.byEndCharAm
t

ParaSet.byStartCharA
mt
ParaSet.uiSpecificRxLe
n

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.

e DFB_MB_ERROR_CODE

Description

Cause of Error

Corrective Action

DFB_NO_ERR

No errors

DFB_ILLEGAL_FUNCTION

Unsupported function
code

Please check on the correctness of
the function code you’re using.

DFB_ILLEGAL_DATA _
ADDRESS

lllegal memory address
to write and read.

Please check on the correctness of
memory address you intend to write
and read.

DFB_ILLEGAL_DATA

lllegal data values

Please check if the slave wires
function normally as well as the proper

VALUE responded by slave. wiring
DFB_SLAVE_DEVICE_ Slave failure Please check slave settings and
FAILURE statuses.

Slave has received

BUSY

DFB_ACKNOWLEDGE request, but it takes  |N/A
longer to handle.
DFB_SLAVE_DEVICE_ Slave is busy. N/A

DFB_GATEWAY PATH_
UNAVAILABLE

Wrong Gateway path

Please check Gateway configuration,
or Gateway is busy.

DFB_GATEWAY _DEVICE_FAILED_TO
_RESPOND

Slave device in Gateway
fails to respond.

Please check if the slave wires
function normally as well as the proper
wiring.

DFB_RESPONSE_
TIMEOUT

No response from slave
in time.

® Please check if the duration set
for the timeout is less than the
responded time of slave.

® Please check on the correctness
of the wiring.
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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_INDEX

Invalid index of the slave
channel

Please check if the index of slave
channel is correct.

DFB_CHANNEL_SETTING_NOT_SUP
PORT

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:
® ModbusComm
and.pWriteBuf
) ModbusComm

and.pReadBuf

DFB_INVALID_LENGTH

Invalid data length
setting.

Please check if the below parameter
settings are correct.

ModbusRequest:
[ ) uiWriteLen
) uiReadlLen
ModbusRequest2:
) ModbusComm
and.uiWriteLen
) ModbusComm

and.uiReadlLen

DFB_INVALID_SLAVE_
ADDRESS

Invalid slave station
number.

Make sure the station number is set to
be within 1~247.

DFB_INVALID_FUNCTION_CODE

Invalid setting for
uiFunctionCode.

Please check if the setting value of
uiFunctionCode is correct,

DFB_NO_MASTER_
CONFIG

Delta_Modbus_Master_
COM_Port device does
not exist.

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

DFB_MB_ERROR_CODE_MEMORY_
NOT_ENOUGH

Not enough system
memory.

Please check if the program size
exceeds the allowable limit.

DFB_UNDEFINED

Undefined or has not yet
been executed.

Wait for the execution of FB instruction
being completed.
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8.1 DFB_TC

DFB_TCP_Client: TCP socket client instruction.

P_Client

FB/FC Instruction Graphic Expression ST Language
DFB_TCP_Client(
bEnable:=,
SocketInfo:=,
DFB_TCP_Client bSend:=,
—bEnable bBusyf— bRecvRestart:= ,
—{SacketInfo bConnectedf—
—{bSend bSentk— bBUSy=> ’
FB |DFB_TCP_Client | —{bRecvRestart bRevdi— | bConnected=>,
bErrorf— _
ErrorlDf— bSent=> ’
! Statusf— bRcvd=> |
uiRcvdLenf— bError=>
ErrorlD=> ,
Status=>,
uiRcvdLen=>);
® 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 tepClientSocketinfo
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)
Server’s IP
bylPAddr address ARRAY [0..3] OF BYTE -
. Communicatio ]
uiLPort n ports on UINT 0: Use a random port number
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. Setting Value
Name Function Data Type (Default value)
local device 0 ~ 65535
(0)
Communicatio 0: lllegal
uiRPort n ports on UINT 1~ 65535
remote device
(0)
Response 0: No timeout
uiTimeout timeout UINT 1 ~ 65535
(Unit: ms)
(0)
The time that 0: No timeout
uiKeepAliveTimeo the socket
ut keeps alive. UINT 1~ 65535
(Unit: sec) (0)
True/False (False)
True:
When connection timeout or
Auto- failed, it would try to rebuilt the
bReconnect reconnect BOOL connection automatically.
function
False:
When connection timeout or
failed, the output bError would
be ON.
The memory
pSendBuf address of POINT TO BYTE -
data to be sent
_ The length of 0~8192
uiSendLen data to be sent UINT
(Unit: Byte) (0)
The memory
address where
pRecvBuf the received POINT TO BYTE -
data to be
stored.
The memory
i 0~8192
uiRecvBufSize size of UINT
received data (0)
(Unit: Byte)
The setting
uiSetValue value of UINT (0)

recvCondition

recvCondition

Conditions for
data receiving
completion

DFB_SOCK_RECV_MOD
E

(DFB_SOCKET_NO_RECEVING

)
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m  DFB_SOCK_RECV_MODE

Name Description
DFB_SOCK_MODE_NO_R No receiving data mode
ECEVING 8 '

DFB_SOCK_MODE_SPECI
FIC_LENGTH

Specific data length mode:
A specific quantity of data is received and the receiving task is
completed.
The data length can be specified via uiSetValue.
(Unit: Byte)

DFB_SOCK_MODE_SPECI
FIC_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)

DFB_SOCK_RECV_MODE
_DFB_SOCK_MODE_SPE
CIFIC_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#0D0A.
(*1*2)

DFB_SOCK_RECV_MODE

_DFB_SOCK_MODE_SPE

CIFIC_START_CHAR_AND
_SPECIFIC_END_CHAR

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

Both the start and the end character can be configured via uiSetValue.
e.g.: If uiSetValue is set to 16#00003A0A, the start character would be
16#3A and the end character is 16#0A.

(*1*2)

DFB_SOCK_RECV_MODE
_DFB_SOCK_MODE_ANY_
LENGTH

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

1)

*1: When the length of received data reaches the limit set in pRecvLen, the receiving task would be

completed.

*2: The data length includes both start and end characters.

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

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

bConnected TCP is connected. BOOL True/False (False)
bSent Sending completed BOOL True/False (False)
bRcvd Receiving completed BOOL True/False (False)
bError True if an error occurs. BOOL True/False (False)
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ErrorlD lndiifcgtnezrtrho? (e);r:tz‘rgf)de DFB_SOCKET_ERROR (DFB_SOCK_NO_ERROR)
Status The exegggﬁgt.status of DFB_SOCKET_STATUS (SOCKET_CLOSED)
UiRcvLen The Iengtr(1j ;)tfareceived L.JINT (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
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. ubpP

® Outputs Updating Timing

Name Timing for shifting to True Timing for shifting to False
bBus ® \When bEnable shifts to True. ® \When bEnable shifts to False.
y ® \When bSend shifts to True. ® When the task is completed.
® \When bEnable shifts to False.
bConnected ® When the TCP connection is created. ® When the TCP connection is aborted
on the server side.
. ® \When bEnable shifts to False.
bSent ® When a data packet is sent over TCP. ® When bSend shifts to True.
bRevd ® \When a data packet is received over ® \When bEnable shifts to False.
TCP. ® \When bRecvRestart shifts to True.
® When an error occurs during execution
bError or the input value of the instruction is ® \When bEnable shifts to False.
incorrect.
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® Timing Diagram

bEnable
bBusy

bConnected

bSend

bSent

bRevd

bRecvRestart

bError

) Function

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

o 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 %
1 PROGRAM TCP_CliEnt

= 2 VAR
3 bVarD : BOOL := TRUE;
FBO: DI, EthernetLib.DFE_TCP_Client;
Server_IP_Address : ARRAY [0..3] OF BYTE := [152,168,1,111];

bEnakle_Var,bSend Var,bRestart_Var,bBusy Var,bConnected Var,bSent_Var,bRevd Var,bError Var : BOOL;
RemoteInfo Var : DL Ethernetlib.tcpClientSocketInfo;
ErrorID Var : DL EthernetLib.DFB_SOCKET ERROR;
Status_Var : DL EthernetLib.DFB_SOCEET STATUS;
10 uiRcvdlLen Var : VINT;
11 ar_byVar(,ar byVarl: ARRARY[(0..2000] OF BYTE;

12 END VAR
- 100 % [
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IF bVar( THEN
bVard !
Remctalnfo Var.byIPRddr([o] =
v +EyIPAddT [1] =
eyIrAddr [2]):=1;
byIPAddzs [3]:= ]

Remcteln
Reapoteln
Fenctaln
Panctea
Rencte

¥.ulTimetues=

Remctalnfs_ :
Renctelnfo Var.uiFfeepAliveTimeout:=
RemoteInfo Var.bReconneotis
RencteInfo_Var.plendbuf ; SADR [ar_byTaxd] ;

.zifendlenz= :
Vas.pRecvBuf:=ADA (ac_byvacl];
BifecvBufSL o= ]

uifSerWalus:

E . SO

FBRd|
bEnable:=hEnable Var ,
SocketInfor=Rematelnfo Var .
b2endi= bdsnd_Var,

Sratus=
ulfevdlan=>

ditiecn:=bL_Erhernetlib.DFE_SoCK_RECY MODE.DFS_S00F_MODE_SPECIFIC LENGTH;

) Supported Products
[ | AX308E  AX-364E - AX-300 - AX-324N

) Library
[ | DL_EthernetLib.library

8.2 DFB_TCP_Server

DFB_TCP_Server: TCP socket server instruction

FB/FC Instruction Graphic Expression

ST Language

DFB_TCP_Server
—bEnable

—SocketInfo

—bSend

FB | DFB_TCP_Server |—[oRecRestart

bBusy
bConnected
bSent]
bRcvd
bErrar|
ErrarID
Status
uiRcvdlLen

DFB_TCP_Server(
bEnable:=,
SocketInfo:=,
bSend:=,
bRecvRestart:= ,
bBusy=>,
bConnected=> ,
bSent=>,
bRcvd=>,
bError=>,
ErrorlD=>,
Status=>,
uiRcvdLen=>);
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® Input

Name

Function

Data Type

Setting Value
(Default value)

bEnable

Execute the function
block.
*1*2

BOOL

True/False (False)

SocketInfo

Connection
information on
Server

tcpServerSocketinfo

bSend

Send data packets.
(Rising-edge
triggered)

BOOL

True/False (False)

bRecvRestart

Restart to receive
data packets.*2
(Rising-edge
triggered)

BOOL

True/False (False)

*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.

u tcpServersocketinfo

Setting Value

(Unit: Byte)

Name Function Data Type (Default value)
The IP
address on
bylPAddr Client side ARRAY [0..3] OF BYTE [0.0.0.0]: No limit.
allowed to be
connected.
Communicatio 0: lllegal values.
uiLPort n ports on UINT 1~ 65535
local device
(0)
Communicatio 0: No timeout.
uiTimeout n timeout UINT 1 ~ 65535
(Unit: ms)
(0)
The time that 0: No timeout.
uiKeepAliveTimeo | the connection
t keeps alive. UINT 1~65535
u
(Unit: sec) (0)
The memory
pSendBuf address of POINT TO BYTE -
data to be sent
The length of 0~8192
uiSendLen data to be sent UINT

(0)
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Name

Function

Data Type

Setting Value
(Default value)

pRecvBuf

The memory
address where
the received
data to be
stored.

POINT TO BYTE

uiRecvBufSize

The memory
size of
received data
(Unit: Byte)

UINT

0~8192
(0)

uiSetValue

The setting
value of
recvCondition

UINT

(0)

recvCondition

Conditions for
data receiving
completion

DFB_SOCK_RECV_MOD

E

(DFB_SOCKET_NO_RECEVING
)

m  DFB_SOCK_RECV_MODE

Name

Description

DFB_SOCK_MODE_NO_RECEVING

No receiving data mode.

DFB_SOCK_MODE_SPECIFIC_LENGTH

Specific data length mode:

A specific quantity of data is
received and the receiving task is
completed.

The data length can be specified
via uiSetValue.

(Unit: Byte)

DFB_SOCK_MODE_SPECIFIC_SINGLE_CHAR

Specific end character mode:
The data received ends with a
specific character (1 Byte).
The end character can be
configured via uiSetValue.
e.g.: If uiSetValue is set to
16#00000DO0A, the end character
would be 16#0A.(*1*2)

DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_

SPECIFIC_TWO_CHARS

Specific two end characters mode:
The data received ends with the
two specific characters (2 Bytes)

The end character can be
configured via uiSetValue
e.g.: If uiSetValue is set to
16#00000DO0A, the end characters
would be 16#0D0A.

DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_SPECIFIC

_START_CHAR_AND_SPECIFIC_END_CHAR

Specific start character and end
character mode:

The data received starts with a
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specific character, and ends with a
specific character.

Both the start and the end
character can be configured via
uiSetValue.

e.g.: If uiSetValue is set to
16#00003A0A, the start character
would be 16#3A and the end
character is 16#0A. (*1*2)

DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_ANY_LENGTH

Any length mode:
The receiving ends with a complete
data of any length. (*1)

*1: When the length of received data reaches the limit set in pRecvLen, the receiving task would be

completed.

*2: The data length includes both start and end characters.

® 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)
bRevd Receiving completed BOOL True/False (False)
True if an error
bError OCCUrS. BOOL True/False (False)
Indicates the error
ErroriD code if an error DFB SOCKET ERROR (DFB_SOCK_NO_ERROR)
occurs. - -
Status The execution status (SOCKET CLOSED)
u of socket. DFB_SOCKET_STATUS _
0
uiRevLen Thellerljgéh tof UINT (0)
received data. (Unit: Byte )
[ | DFB_SOCKET_STATUS
Name Description Applicable Protocol
SOCKET_CLOSED SOCKET connection is closed. TCP /UDP
SOCKET_CONNECTING SOCKET is connecting. TCP
SOCKET_CONNECTED SOCKET is connected. TCP
SOCKET_SENDING SOCKET is sending the data packet. TCP / UDP
SOCKET_SENT SOCKET has sent the data packet. TCP /UDP
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Name Description Applicable Protocol
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. UbP

® 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.
L ® When bEnable shifts to False.
bConnected When the TCP connection is ® When the TCP connection is aborted on
created. )
the server side.

bSent When a data packet is sent over ® \When bEnable shifts to False.
TCP. ® When bSend shifts to True.

bRevd When a data packet is received ® \When bEnable shifts to False.
over TCP. ® \When bRecvRestart shifts to True.
When an error occurs during

bError execution or the input value of the ® \When bEnable shifts to False.
instruction is incorrect.

® Timing Diagram

bEnable

bBusy

bConnected

bSend

bSent

bRcvd

bRecvRestart

bError
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) Function

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

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.

1 TCP_Server x
FROGRAM TCF _Berver
VAR
bvard 1 BOOL ;= TREUE
re0 : DL_EthernetLib.DFB_TCP_Server;
EEnablas Var, bkSsnd Var.bRsstart Var, bBusy Var bConnactsd Var,bfsnt Var bRocrd Var, bEcror_Var

Remotelnfo Var: DL _Ethernstlib.tcpServesSocketlnfo;

ErroriD Var: DL _Ether retLib. DFE_SOCRET ERROR;

Ftatus Var: DL FthernetLib.DFB_SOCEET STATUS;

uiRovlen Var: WINT;

by _arvarl,by_arvarl;ARRAY [
END_VAR

| OF BYTE;

] IF EVard THEN
EVarQ:=FRLAE;
RemoteInfo Var.
FemoteInfo Var.byIFAddr (1] :=1¢
FemoteInfo_Var.byIFAddr (2] :=1;
byIPAddr (2] r=111;
RemoteInfo_vVar.uiLPort:= H
Remotelnfo Var.uiTimeOuti= ¥ ms
Remotelnfo_Var.uikeepAliveTimecut:= ;
plendbuf; =ADR (by_arvazl) ;

byIFRddr [] r=152;

RemotsInfo Var

Remotelnfo_Var.
Remotelnfo Vai.

: BOOL;

100 % |

Remzrelnfo Var

Remotelnfo_Var.
Rematelnfo Vat.
Remoralnfs Var. E
.zecvConditlon:=DL_Ethernetlik DFE_SOCK_RECV_MODE.DFE_SOCR_MODE_SPECIFIC_LEWOTH:

wiSlendLen:= i
pRecvBuf:=ADR by arvasl)
uilacrBufSize:=] =

uiSeeValue:=

bEpable Var:=T]
END 1F

FED{
bEnable:=bEnable WVar .
SockecInfo:"RemotaInfo Var ,
bSsnd:®h8snd Var ,
bRecvRestart:*bRestart_Var .
bBusy=>bBusy Var ,
bConnected=>*bConnected Var .
baent=>blent_var ,
bRcvd=>*bRcvd Var ,
bError=>bError_var ,
ErreriDP=>Errorll ¥ar ,
Status=>Itatus_Var
uviRcvdlen=ruiRcvien_Var };

[ Supported Products

| AX308E - AX-364E - AX-300 * AX-324N

° 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 bBusyl— -
—Sozljetlilfo bSLzIesnYt— bRebCBVReStart'_ ’
—ib d b db— =
FB | DFB_ UDP_Socket | _lonemmestat baorl— usy=>,
ErrorIDf— bSent=> ’
= Status|— bRcvd=> ,
uiRcvdlenf— bError=> ,
ErrorID=>,
Status=>,
uiRcvdLen=>);
® Input
Name Function Data Type Sty LEs (s
Value)
Execute the function
block.
Enable BOOL True/False (False)
Connection information
SocketInfo udpSocketinfo --
of socket
Send data packets.
bSend BOOL True/False (False)
(Rising-edge triggered)
Restart to receive data
ackets*2
bRecvRestart P BOOL True/False (False)
(Rising-edge triggered)

*1 After the function block is executed, it starts receiving data packets. When the data receiving is
completed and stopped, bRcvd would be ON. If you shift bRecvRestart to ON, the FB will restart to receive

data.

®  udpSocketinfo

Name Function Data Type Setting Value (Default value)
The slave IP
bylPAddr address allowed ARRAY [0..3] OF BYTE [0.0.0.0]: No limit.
to be connected.
Communication
0: Use a random port number to
uiLPort(*1) ports on local UINT P
device send data packets.
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Name

Function

Data Type

Setting Value (Default value)

0 ~ 65535
(0)

uiRPort(*1*2)

Communication
ports on remote
device

UINT

0: Receive data packets from a
random port.

1~65535
(0)

pSendBuf

The memory
address of data
to be sent

POINT TO BYTE

uiSendLen

The length of
data to be sent
(Unit: Byte)

UINT

0~8192

pRecvBuf

The memory
address where
the received data
to be stored.

POINT TO BYTE

uiRecvBufSize

The memory size
of received data

(Unit: Byte)

UINT

uiSetValue

The setting value
of recvCondition

UINT

(0)

recvCondition

Conditions for
data receiving
completion

DFB_SOCK_RECV_MODE

( DFB_SOCKET_NO_RECEVING )

*1: The values of uiLPort and uiRPort cannot be 0 at the same time.

*2: UDP data packets are not allowed to be sent when uiRPort is set to 0.

m DFB_SOCK_RECV_MODE

Description

DFB_SOCK_MODE_NO_RECEVING

No receiving data
mode.

DFB_SOCK_MODE_SPECIFIC_LENGTH

Specific data length
mode:

A specific quantity of

data is received and

the receiving task is
completed.

The data length can

be specified via

uiSetValue.

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

DFB_SOCK_MODE_SPECIFIC_SINGLE_CHAR be configured via
uiSetValue.

e.g.: If uiSetValue is
set to 16#00000D0A,
the end character
would be 16#0A.(*1*2)

Specific two end
characters mode:
The data received
ends with the two
specific characters (2
Bytes)
The end character can
DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_SPECIFIC_TWO_CHARS be configured via
uiSetValue
e.g.: If uiSetValue is
set to 16#00000D0A,
the end characters
would be 16#0DO0A.

(*1%2)

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

Both the start and the
DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_SPECIFIC_START_CHAR_ | gnd character can be

configured via
AND_SPECIFIC_END_CHAR 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)

Any length mode:
The receiving ends
with a complete data
of any length.(*1)

DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_ANY_LENGTH

*1: When the length of received data reaches the limit set in pRecvLen, the receiving task would be
completed.

*2: The data length includes both start and end characters.

® Output
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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)
ErrorD Tr“%gci’:se"or DFB_SOCKET ERROR (DFB_SOCK_NO_ERROR)
Indicates the error
Status code if an error DFB SOCKET STATUS (SOCKET_CLOSED)
occurs. - -
, The execution status UINT (0)
uiRcvLen f ket
of socket. (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

® 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 ® \When bEnable shifts to False.
been sent successfully. ® When bSend shifts to True.
bRevd ® \When the UDP data packet has ® \When bEnable shifts to False.
been received. ® \When bRecvRestart shifts to True.
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® When an error occurs during
bError execution or the input value of the ® When bEnable shifts to False.
instruction is incorrect.

® Timing Diagram

bEnable
bSend r

bBusy

bSent

bRcvd

bRecvRestart

1

bError

® 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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E uop x

PROGRAM UDP
=] I VAR

END VAR
=] 1 IF bVar( THEN
2 bvar0:=

17 END IF
1 FBO(

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

3 bEnable_Var,bSend Var,bRestart_Var,bBusy Var,bSent_Var,bRcvd_Var,bError_ Var : BOOL;
RemoteInfo_Var: DL_EthernetLih.udpEw:cketInfnj;

ErrorID_Var: DL_EthernetLib -DFB_SOCEET_ERROR;

Status_Var: DL_EthErnEtLib .DFB_SOCEET_STATUS;

] uiRcvdLen Var: UINT;

a by arvVar0,by arvarl : ARRAY[C

RemoteInfo Var.byIPAddr[0]:=152;
4 RemoteInfo Var.byIPAddr[l]
5 RemoteInfo Var.byIPAddr
RemoteInfo Var.byIPAddr([2]
RemotsInfo Var.uilLPort
RemoteInfo Var.uiRPort

9 RemoteInfo_ Var.pSendBu.
10 RemoteInfo_Var.uiSendLen:=1000;
11 RemoteInfo Var.pRecvBuf:=ADR (by
12 RemoteInfo_Var.uiRecvBufSize
RemoteTnfo_Var.uiSstValue:=100
RemoteTnfo_Var.recvCondition:
bEnable_Var:
bSend Vazr:

J0] OF BYTE;

i

DI._EthernetLib.DFE_SOCK_RECV_MODE.DFE_SOCK MODE_SPECIFIC_LENGTH;

bEnable:=bEnable Var ,
SocketInfo:
bSend:=bSend Var ,
bRecvRestart:=bRestart_Var ,
bBusy=>bBusy_Var ,
bSent=>bSent_Var ,
bRevd=>bRcvd Var ,
bError=>bError_Var ,
ErrorID=>ErrorID Var ,
Status=>Status_Var .,
uiRevdlLen=>uiRcvdLen Var );

RemoteInfo Var ,

100 % | &

Supported Products

[ AX308E - AX-364E ~ AX-300 * AX-324N

Library

[ | DL_EthernetLib.library
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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:=,
bExecute:=,
DFB_ModbusTCPChannel bAbort:= ,
B DFB_ i ool iChannelindes:=,
ModbusTCPChannel| e . i bBusy=> ,
ModbusErrorf— bDOne=> )
bError=>,
bAborted=> ,
ModbusError=>);
® In/ Outs
Name Function Data type Setting value (Default
value)
Delta Modbus TCP slave
Slave device DFB_ModbusTCPSlave -
® Input
Name Function Data type Setting value (Default
value)
Execute the function
bExcute block. BOOL True/False (False)
(Rising-edge triggered)
bAbort No function BOOL --
iChannellndex Channel number INT 0(~09)9
® 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 BOOL True/False (False)
completed.
bError FB instruction error BOOL True/False (False)
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DFB_MB_ERROR_CODE

flags.
bAborted No function BOOL -
ModbusError Error codes DL_MB_ERROR_CODE

(UNDEFINED)

® 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 [ z\tI::: FB instruction execution completed.
’ When bExecute shifts to False.

bError ® \When an error occurs during

execution or the input value of the When bExecute shifts to False.

ModbusError instruction is incorrect.

® Timing Diagram

bExecute

bDone

bBusy

bError

® 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.
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1 pelta_Modbus_TCP_Slave x

General Name Access Type (" Trigger | READ Offset Length
0 Channel 0 Read Coils Application a0 100
N J

Madbus Slave Channel

Maodbus 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”.

o Programming Example

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

Devices > rx ModbusTCPChannel x
=3 TCP UDP - 1 PROGRAM ModbusTCPChannel
. 2 VAR
= [ Device (AX-308EAOMAILT) = -
w8 Hardware Configuration

3 FBO: DFEiMDdbuE'I‘CPChannEl,'
4 bExecute_Var,bBbout_Var,bBusy Var,bDone_Var,bError_Var,bRborted Var: BOOL;

= A Network Configuration ] modbusError_Var: DL ModbusTCPMaster.DFB_MB_ERROR CODE;
A, EtherCAT Fiter 5 END_VAR
A ModbusTCP Fitter ! i

+ Bl [PLE Logic

slave:=Delta_Modbus_TCP_Slave ,
BEXScute:=bEXScCUts_Var ,
babort:=babout_var ,
iChannelIndex:=0 ,

* [ Buitin_IO (Buitin_I0)
[l Delta_LocalBus_Master (Delta LocalBus Maste
[ AX_308_Series_EtherCAT_Master_SoftMotion
bBusy=>bBusy_Var ,

= [ Ethernet (Ethernet) ©
o 7 bDone=>bDone_Var ,
[ Delta_Modbus_TCP_Master (Delta effibug - bError=sbError Var .
(] Delta_Modbus_TCP_Skave (Cfelta Modb g baborted=rbaborted Var ,

2 SoftMotion General Axis Pool 10 modbusError=>modbusError_Var ) ;

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

) Supported Products
[ | AX308E  AX-364E ~ AX-300 * AX-324N

o 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 USIUnIt|D= ’
DEB e o B ModbusCommand:=,
. —fbtbort bError f— =
FB | ModbusTCPRequest | 2, s En pSendData:=,
—lpsendoeta pRecvData:=,
—pReadData bBusy=> ’
bDone=> ,
bError=>,
bAborted=> |
ModbusError=> );;
® In/Outs
Name Function Data type Setting value (Default
value)
Delta Modbus TCP _
Slave slave device DFB_ModbusTCPSlave
® Input
Name Function Data type Setting value (Default
value)
Execute the function
bExecute block. BOOL True/False (False)
(Rising-edge triggered)
bAbort No function BOOL -
usiSlaveAddr Slave station number USINT 1~247
Modbus parameter
ModbusCommand setting ModbusCommand -
The memory address of
pSendData POINTER TO BYTE -
data to be sent.
The memory address of
pRecvData received data to be POINTER TO BYTE --
stored.
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®  ModbusCommand
Name Function Data Type Output Range(Default value)
Supported function codes:
0x01: Read Coils
0x02: Read Discrete Inputs
0x03: Read Holding Registers
0x04: Read Input Registers
. Modbus function 0x05: Write Single Coil
FunctionCode codes DFB_MB_FUNC_CODE g
0x06: Write Single Register
O0xOF: 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)
The data length of Coil: 1 ~1992
uiReadLen the memory to be UINT Register: 1 ~ 124.
read. (1)
LiWriteOffset The start address of UINT 0 ~ 65535.
memory to be written. 0)
. The data length of Coil: 1~ 1960
uiWriteLen the memory to be UINT Register: 1 ~ 122.
written (1)
® 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
bDone is completed. BOOL True/False (False)
True if an error
bError oCCUrS. BOOL True/False (False)
bAborted No function BOOL --
ModbusError Error code DL_MB_ERROR_CODE
® Output Updating Timing
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Name Timing for shifting to True Timing for shifting to False
bDone ® When the execution of FB is ® When bExecute shifts to False.
completed.
bBus ® \When FB instruction execution ® When the execution of FB is completed.
y starts. ® When bExecute shifts to False.
bError ® \When an error occurs in the
execution conditions or input values | ® When bExecute shifts to False.
ModbusError for the instruction.
® 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.
Operational

(For more details, please refer to chapter 9.3 “Ethernet Communication” in AX-3 Series
Manual.)

o Programming Example

This example uses DFB_ModbusTCPRequest to send standard Modbus command (0x17) for
reading a 100-word long data in the slave station (Delta_Modbus_TCP_Slave), which the start
address is 0x0000, and writing a data of 100-word long to the start address 0x0100 in the
memory.
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ModbusTCPRequest x

VAR
FBO: DFB_ModbusTCPRequest;
bVar0: BOOL: ;
bEcecute Var,babort Var,bBusy Var,bDone Var,bError Var,bAborted Var: BOOL;
usiUnitID Var: USINT;

ModbusCommand Var: DL_ModbusTCPMaster.ModbusCommand;

ar_byVar0,ar_byVarl: ARRAY[0..2000] OF BYTE;
ModbusError Var: DL ModbusTCPMaster.DFBE_MB ERRCR CODE;
END_VAR
-

IF bVar( THEN
bVar(Q:=F H
ModbusCommand Var.FunctionCode:=DL ModbusTCPMaster.DFB_MCDBUS FUNC.ReadWrite Multiple Registers;
ModbusCommand_Var.uiReadLen:=10

ModbusCommand Var.uiReadoffset

ModbusCommand Var.uiWriteLen:
ModbusCommand Var.uifWritsOffset:

usiUnitID_Var

bEcecute Var:

END_IF

FBO (
slave:=Delta Modbus_TCP_Slave ,
bExecute:=bEcecute_Var ,
bibort:=bAbort_Var ,
usiUnitID:=usiUnitID Var ,
ModbusCommand: = ModbusCommand_ Var,
pSendData:=ADR (ar_byVar0) ,
pReadData:=ADR(ar byVarl) ,
bBusy=>bBusy Var ,
bDone=>bDons_Var ,
bError=>bError_Var ,
baborted=>bAborted Var ,
ModbusError=>ModbusError_var );

100 % |

Supported Products

AX308E - AX-364E -~ AX-300 * AX-324N

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_ERROR

No errors.

DFB_SOCK_ERR
_INITIALIZE_FAILED

Socket connection
failed.

® Please check if the server exists.
® Please make sure the server
configuration is correct.

DFB_SOCK_ERR
_CONNREFUSED

Socket connection
refused.

Please make sure the server configuration is
correct.

DFB_SOCK_ERR TIMEDOUT

Server timeout error

® Please make sure the internet connection
is normal.

® Please make sure the server
configuration is correct.

DFB_SOCK_ERR
NOTCONNECTED

Socket has not been
connected.

® Please wait for Socket being connected.
® Please make sure the server
configuration is correct.

DFB_SOCK_ERR CLOSED

FB instruction has not
yet effective.

Please make sure the input bEnable is ON.

DFB_SOCK_ERR
INVALID_SETTING

Invalid setting values for
FB instruction.

Please check if the setting value of
uiSetValue is correct.

DFB_INVALID_BUFFER

Invalid memory address

Please make sure the memory addresses
given to pSenbuf and pRecvbuf are correct.

DFB_INVALID_LENGTH

Invalid setting value for
data length

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

Description

Cause of Error

Corrective Action

DFB_NO_ERROR

No errors

DFB_ILLEGAL_FUNCTION

Unsupported function
code.

Please check on the
correctness of the
function code you're
using.

DFB_ILLEGAL_DATA_ADDRESS

lllegal memory address
to write and read.

Please check on the
correctness of memory
address you intend to
write and read.

DFB_ILLEGAL_DATA_VALUE

lllegal data values
responded by slave.

Please check if the
slave wires function
normally as well as the
proper wiring.

DFB_SALVE_DEVICE_
FAILURE

Slave failure

Please check slave
settings and statuses.

DFB_ACKNOWLEDGE

Slave has received

request, but it takes N/A
longer to handle.
DFB_SLAVE_DEVICE Slave is busy. N/A
BUSY

DFB_GATEWAY_PATH_UNAVAILABLE

Wrong Gateway path

Please check Gateway
configuration, or
Gateway is busy.

DFB_GATEWAY_DEVICE_FAILED _TO_RE
SPOND

Slave device in
Gateway fails to
respond.

Please check if the
slave wires function
normally as well as the
proper wiring.

DFB_RESPONSE_TIMEOUT

No response from slave
in time.

® Please check if the

duration set for the
timeout is less than
the responded time
of slave.
® Please check on
the correctness of
the wiring.

DFB_RESPONSE_CRC_ERROR

lllegal data values
responded by slave.
(Invalid check code)

Please check on the
correctness of data
format responded by
slave.
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Description

Cause of Error

Corrective Action

DFB_RESPONSE_WRONG_SLAVE

lllegal data values
responded by slave.
(Invalid station number)

Please check on the
correctness of data
format responded by
slave.

DFB_RESPONSE_WRONG_FUNCTIONCODE

lllegal data values
responded by slave.
(Invalid function code)

Please check on the
correctness of data
format responded by
slave.

DFB_REQUEST FAILED_TO_SEND

Failed to send data.

Please contact the
vendor directly.

DFB_RESPONSE_INVALID_PROTOCOL

lllegal data values
responded by slave.
(Non-standard Modbus
format)

Please check on the
correctness of data
format responded by
slave.

DFB_RESPONSE_INVALID_HEAD

lllegal data values
responded by slave.
(Invalid data length)

Please check on the
correctness of data
format responded by
slave.

DFB_INVALID_CHANNEL_INDEX

Invalid index of the
slave channel

Please check if the
index of slave channel
is correct.

DFB_CHANNEL_SETTING_NOT_SUPPORT

The trigger mode of
slave channel is not set
to “Application”.

Make sure the trigger
mode has been set to
“Application”.

DFB_INVALID_SLAVE

Slave configuration
error.

Please check the
correctness of
DFB_ModbusTCPRequ
est 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_ModbusTCPRequ

est are correct.

DFB_INVALID_LENGTH

Invalid data length
setting.

Please check if the
settings of uiReadLen
and uiWriteLen of
DFB_ModbusTCPRequ

est are correct.
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Description

Cause of Error

Corrective Action

DFB_INVALID_SLAVE_ADDRESS

Invalid slave station
number.

Please check if the
settings of
usiSlaveAddr of
DFB_ModbusTCPRequ
est are correct.

DFB_INVALID_
FUNCTION_CODE

Function block does not
support this function
code.

Please check function
block settings.

DFB_NO_ETHERNET_
CONFIG

Ethernet Adapter device
does not exist.

Please check if
Ethernet Adapter
device has been added
to the device tree.

DFB_NO_MASTER_CONFIG

Delta_Modbus_TCP_M
aster device does not
exist.

Please check if
Delta_Modbus_TCP_M
aster device has been
added to the device
tree.

DFB_MEMORY_NOT_ENOUGH

Not enough system
memory

Please check if the
program size exceeds
the limit

DFB_CONNECTION_
TIMEOUT

TCP connection
timeout.

® Please check if the
setting of Modbus
TCP Slave is
correct.
® Please check on
the correctness of
the wiring

DFB_CONNECTION_
FAILED

TCP connection failed.

Please check if the
setting of Modbus TCP
Slave is correct.

DFB_UNDEFINED

Undefined or has not
yet been executed.

Please wait for the
execution of the FB
instruction completed.
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Chapter 9 Instructions for Reading and Writing a
Memory Card
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9.1 DFB_MemoryRead
DFB_MemoryRead: Read a memory card.
FB/FC Instruction Graphic Expression ST Language

DFB_MemoryRead(

_ o bExecute:=,
Emor Ba .
—bExecute - Y bDone — Filelnfo:=,
FB DFB_MemoryRead |—fielnfa bBusy — bDone=>,
bErrar f— _
ErrorIDf— bBUSY-> ;
bError=>,
ErrorlD=>);
) Input
. Setting Value
Name Function Data Type (Default value)
Execute the function
bExecute block.(Rising-edge BOOL True/False(False)
triggered)
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 STRING )
read.
DFB_DATA_MODE. ASCII_MODE
wDataMode ASCII COmI%I‘Eje/ BINARY DF,\B/I—ODE')A‘ETA— DFB_DATA_MODE.BINARY_MODE
(DFB_DATA_MODE.ASCII_MODE)
The display mode of DFB ASCII DFB_ASCIISHOW_MODE.DECIMAL
wAsciiShowMode data to be read. SHOW MODE DFB_ASCIISHOW_MODE.HEX
(Deximal/ Hexadecimal) - (DFB_ASCIISHOW_MODE.DECIMAL)
DFB_DEC_DATATYPE.BYTE_SIZE
DFB_DEC_DATATYPE.WORD_SIZE
DFB_DEC_DATATYPE.DWORD_SIZE
DFB_DEC_DATATYPE.LWORD_SIZE
DFB_DEC_DATATYPE.SINT_SIZE
wAsciiDec Data type of the DFB_DEC_ DFB_DEC_DATATYPE.USINT_SIZE
DataType variables to be read. DATATYPE

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
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Name Function Data Type Setting Value (Default value)
DFB_DEC_DATATYPE.REAL_SIZE
DFB_DEC_DATATYPE.LREAL_SIZE
(DFB_DEC_DATATYPE.BYTE_SIZE)
dwRead The address of the start
StartPos position to read the DWORD (0)
memory card’s data.*
The length of the data ~
d\AII_EeIr?n:Ent in the controller’s DWORD ! 23'000
9 memory card.* ©0)
The address of the
N destination to store the | POINTER TO
pDestination controller's memory BYTE NULL
data.

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

® Output
Name Function Data type Output range (Default value)
The FB instruction
bDone execution is BOOL True/False(False)
completed.
bBusy The '.:B instruction is 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
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
=] 2 VAR -
3 bVar0: BOOL := TRUE;
4 bExecute Var,bDone Var,bBusy Var,bError Var: BOOL;
5 FBO: DFB_MemoryRead;
3 FILE INFQ Var: DFB_READ FILE INFO;
7 ar_wvVar(Q: ARRAY[(O,..3] OF WORD;
8 ErrorID_Var: DL_MEMEW_ ERROR;
END_ VAR
=] 1 IF bVar0 THEN
2| FILE INFQ Var.sFilePath:='Tsst.csv';
3 FILE_INFC Var.wDataMode:=DFB_DATA MODE.ASCII_MODE;
4 FILE INFCQ Var.whAsciiShowMods:=DFB_ASCIISHOW_MODE.HEX;
5 FILE_INFC Var.wAsciiDecDataType:=DFE_DEC_DATATYPE.WCRD_SIZE;
| FILE_INFC Var.dwReadStartPos:
FILE_INFC Var.dwElementLength:=4;
FILE_INFO_Var.pDestination:=ADR(ar_wvVar0);
bExecute_Var:=TRUE;
10 bvarld:=rF
11| END IF;
B 12 IF bDone Var THEN
13 bExecute_Var:=F
14 END_IF
15 FBO (
16| bExecute:=bExecute_Var ,
1 FileInfo:=FILE_INFC_Var ,
15|  bDone=>bDone_Var ,
19|  bBusy=rbBusy Var ,

20 bError=>bError_ Var ,
21 ErrorID=>ErrorID Var );
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The content of Test.csv file in the memory card is shown as follows.

Values displayed in the Test.csv file
0 1 2 3 4 5

Read the four consecutive data starting from data O in the Testcsv 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 - AX-364E - AX-300 + AX-324N

o Library
| DL_MemRW_AXa3.library
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9.2 DFB_MemoryWrite

DFB_MemoryWrite: Write a memory card.

FB/FC Instruction Graphic Expression ST Language

DFB_MemoryWrite
(

DFE_MemoryWrite bExecute:=,
—bExecute bDane — Filelnfo:=
ite |—FileIrf bBusy F— ’
FB |DFB_MemoryWrite|—Fielnfa hrwid I bDone=> ,
ErrorIDp— bBusy=> ,
bError=>,
ErrorID=>);
® Input
. Setting Value
Name Function Data Type (Default value)
Execute the function
bExecute block. BOOL True/False(False)
(Rising-edge triggered)
Filelnfo Parameter setting for | prp READ FILE_INFO

reading a file.

m  DFB_WRITE_FILE_INFO

Name Function Data Type Setting Value (Default value)
The name of
sFilePath the file to STRING *)
create.

ASCII CODE / DFB_DATA_MODE.ASCII_MODE
wDataMode BINARY mode DFB_DATA_MODE DFB_DATA_MODE.BINARY_MODE
(DFB_DATA_MODE.ASCII_MODE)
The display DFB_ASCIISHOW_MODE.DECIMAL

wAsciiShowMode

mode of data

to be written.
(Deximal/

Hexadecimal)

DFB_ASCIISHOW._
MODE

DFB_ASCIISHOW_MODE.HEX
(DFB_ASCIISHOW_MODE.DECIMAL)

wAsciiDecData
Type

Data type of
the variables to
be written.

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
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Name Function Data Type Setting Value (Default value)
DFB_DEC_DATATYPE.DINT_SIZE
DFB_DEC_DATATYPE.UDINT_SIZE
DFB_DEC_DATATYPE.LINT_SIZE
DFB_DEC_DATATYPE.ULINT_SIZE
DFB_DEC_DATATYPE.REAL_SIZE
DFB_DEC_DATATYPE.LREAL_SIZE
(DFB_DEC_DATATYPE.BYTE_SIZE)
DFB_ACCESS_MODE.NEW
The access DFB DFB_ACCESS_MODE.APPEND
wAccessMode mode of the file ACCESS MODE DFB_ACCESS_MODE.OVERWRITE
to be created. - DFB_ACCESS_MODE.INSERT
(DFB_ACCESS_MODE.NEW)
wCarriageReturn CRLF * WORD (0)
character
The address of
the start
dwWriteStartPos | Position to DWORD 0)
write the
memory card’s
data.*
The length of
the data to
dwElementLength write to the DWORD 1 23 ;000
controller's ©0)
memory card.*
The memory
pSource address forthe | 5y \\TER TO BYTE NULL
controller to
store the data.

*Note: The unit is defined DFB_WRITE_FILE_INFO.wAsciiDecDataType.

® Output
Name Function Data type Output range (Default value)
The FB instruction
bDone execution is BOOL True/False(False)
completed.
bBusy The FB instruction is 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)

u 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.
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Name Timing for shifting to True Timing for shifting 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 ® When bExecute shifts to False.
ErrorlD instruction is incorrect.

® 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.
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PLC_PRG x
FROGRAM PLC ERG
VAR -
bVar(0: BOOL :
4 bExecute Var,bDone Var,bBusy Var,bError Var: BOOL;
5 ar wvar(: ARRAY [0..3] OF WORD := [0,
FBO: DFB_MemoryWrits;
FILE_INFC_Var: DFB_WRITE FILE_INFO;
ErrorID VarO: DL_MEMRW_ERRCR;
END_ VAR

1,2,101;

IF bVar0 THEN
FILE_INFO Var.sFilePath:='Test.csv';
FILE_INFO_Var.wDataMode:=DFB_DATA MODE.ASCIT_MODE;
FILE_INFO Var.whsciiShowMode :=DFE_ASCTIISHOW_MODE.DECIMAL;

FILE_INFC Var.wAccessMode:=DFB_ACCESS_MCDE.NEW;

FILE INFC Var.wCarriageReturn:=0;

FILE INFCQ Var.dwWriteStartPos:=0;

FILE INFC Var.dwElementLength:=4;

FILE_INFC Var.pSource:=ADR(ar_wVar();

bExecute

bVar0:=F
END_IF;
IF bDone_Var THEN

bExecute Var:=FLLSE;
END IF -
FBO (
bExecute:=bExecute Var ,
FileInfo:=FILE_INFC Var ,
bDone=>bDone_Var ,

bBusy=>bBusy_Var ,

bError=*bError_Var ,
ErrorID=>ErrorID_Var0 );

FILE_INFO Var.whsciiDecDataType:=DFB_DEC_DATATYPE.WORD SIZE;

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

1 2

10

*Note:
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.
If wAsciiDecDataType:=DFB_DEC_DATATYPE.WORD_SIZE, the data length would be word size in the

1.

2.

CSV file.

Supported Products

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

Library

[ | DL_MemRW_AXa3.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 Invalid parameter Please check if the input
PARAMETER inputs. parameters are correct.

DFB_MEMREAD_ERR_
NOTINITIALIZED

The instruction
cannot be executed
owning to the
component has not
been initialized.

Please reboot the controller.

DFB_MEMREAD_ERR_
VERSION

Wrong version.

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

DFB_MEMREAD_ERR _
TIMEOUT

Operation timeout.

Please reset the controller to
default (Reset Origin). If the
problem remains, please contact
us directly.

DFB_MEMREAD_ERR _
NOBUFFER

Insufficient
memory.

Please reset the controller to
default (Reset Origin). Then
download the project again after
compressing the program. If the
problem remains, please contact
us directly.

DFB_MEMREAD_ERR _
PENDING

The program is
pending for
execution.

Please reboot the controller.

DFB_MEMREAD_ERR _
NUMPENDING

Too many pending
programs.

Please reset the controller to
default (Reset Origin). If the
problem remains, please contact
us directly.

DFB_MEMREAD_ERR_
NOTIMPLEMENTED

The function does
not exist.

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

DFB_MEMREAD_ERR_
INVALIDID

Incorrect ID.

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

DFB_MEMREAD_ERR _
OVERFLOW

Integer overflow.

Please check the data type of
inputs and reset the controller to
default (Reset Origin). If the
problem remains, please contact
us directly.

DFB_MEMREAD_ERR_
BUFFERSIZE

The buffer size is
too small.

Please reset the controller to
default (Reset Origin). Then
download the project again after
compressing the program. If the
problem remains, please contact

us directly. .

DFB_MEMREAD_ERR_NO_OBJECT

The object does not

Please check if the firmware and

exist. the library version are supported.

o Please reset the controller to

DFB_MEMREAD ERR_NOMEMORY Insufficient default (Reset Origin). Then
memory. download the project again after

compressing the program. If the
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Description

Cause of Error

Corrective Action

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

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

reached.
DFB MEMREAD ERR NO CHANGE No changes Pleqse check if the firmware and
- - - = happened. the library version are supported.

DFB_MEMREAD_ERR_
INVALID_INTERFACE

Invalid or unknown
interface

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

DFB_MEMREAD_ERR_
NOT_SUPPORTED

The function is not
supported.

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

DFB_MEMREAD_ERR_NO_ACCESS_RIGHTS

No rights to access
the operation.

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

DFB_MEMREAD_ERR_
OUT_OF_LIMITS

Exceeds the limited
sources.

Please reset the controller to
default (Reset Origin). Then
download the project again after
compressing the program. If the
problem remains, please contact

us directly..

DFB_MEMREAD_ERR _
ENTRIES_REMAINING

Remaining entries
that could not be
transmitted
because of the
buffer limitation.

Please reset the controller to
default (Reset Origin). Then
download the project again after
compressing the program. If the
problem remains, please contact

us directly. .

DFB_MEMREAD_ERR_
INVALID_SESSION_ID

Invalid online
session ID.

Please log in again or reboot the
controller.

DFB_MEMREAD_ERR_
EXCEPTION

Exception occurs.

Please check the error log.
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Chapter 10 High Speed Output Instructions
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10.1 DFB_PWM

DFB_PWM : DFB_PWM is used to generate Pulse-width modulation output signals which is frequency-

adjustable.
F%IF Instruction Graphic Expression
DFB_PWHM
bEnable bvalid—
Pin bBusy—
FB DFB_PWM Period bErrorf—
PeriodUnitType ErrorlDf—
IrDuty
ST Language
DFB_PWM _instance (
bEnable:=,
Pin:=,
Period:=
PeriodUnitType:=,
leDuty:=,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>
);
) Input Pins
. Setting Value Effective
Name Function Data Type (Default value) time
Execute the
instruction
when True/False
bEnable bEnable BOOL (True ) -
changes rue
from False
to True.
PWM 0~7 When
Pin output pins | DFB_PWM_OUTPUT_PIN bEnable is
number (0UT00) TRUE.
PWM MicroSecond or When
PeriodUnitType eriod unit DFB_PWM_PERIOD_UNIT MilliSecond bEnable is
P (MicroSecond) TRUE.
PWM MicroSecond :1~65535 When
Period eriod UINT MilliSecond :1~42949 bEnable is
P &P TRUE.
IrDuty PWM duty LREAL 0~100 (0) Continuously
cycle effective
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Name Function Data Type (Default value) time
when
bEnable is
TRUE.
(] Output Pins
. Output Value Range
Name Function Data Type (Default value)
) Function block output is
bValid valid. BOOL True/False ( False )
bBusy Function tE)lLC;(;k Is being BOOL True/False ( False )
bError Function block error BOOL True/False ( False)
ErrorlD Error ID DFB_HSIO_ERRO’ DFB_HSIO_ERROR
fror fror - ( DFB_HSIO_NO_ERR)

*Note: DMC_ERROR : Enumeration (Enum)

B Output Updating Timing

Name Timing for shifting to True Timing for shifting to False
bValid ® \When bExecute shifts to True. ® \When bError shifts to True.
® \When bEnable shifts to False.

bBUS ® \When bExecute shifts to True. ® \When bError shifts to True.

y ® \When bEnable shifts to False.
bError ® When instruction input parameter is ® When bExecute shifts to False.

illegal, or an error occurs during

ErrorlD instruction execution.

® Timing Diagram

bEnable

bValid

bBusy

bError
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® Function Description

[ | Will generate a square wave signals of specified frequency and duty cycle which can be used
to control plant that needs to receive continuously changing physical quantities.

[ | This function only supports output contacts.

| Firmware needs to be V1.01.0 or later.

) Troubleshooting

If an error occurs during the execution of the instruction, Error will change to True, and the axis motion will
stop. Refer to ErrorlD (Error Code) to address the problem.
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Programming Example
This programming example uses 8 sets of PWM output sine wave PWM, and the phase of each set
is 45 degrees, which will make OUT LED appear water lamp behavior on the machine. The speed

and direction are determined by the size and sign of "F_SIN_Hz" respectively.

Variable Declaration
VAR CONSTANT

M_PI : LREAL := 3.14159265358979323846;
END_VAR

VAR
F_SIN_Hz: LREAL :=0.3;
T_SIN_ms : LREAL;
tms : UDINT :=0;

i i UINT;
PWM : ARRAY[0..7] OF DFB_PWM,;
END VAR

Program
FORi:=0TO7BY 1DO
PWMIi].bEnable := TRUE;
PWMIi].Pin :=1i;
PWM([i].PeriodUnitType := DFB_PWM_PERIOD_UNIT.MicroSecond; //usec
PWM][i].Period := 100;
PWMIi].IrDuty := 100.0%(0.5*SIN(2*M_PI*tms/T_SIN_ms + i*2*M_PI/8)+0.5);

PWMIil();
END_FOR

IF 0.0 =F_SIN_Hz THEN
F_SIN_Hz :=1.0;
END_IF

T_SIN_ms := TO_DINT(1000/F_SIN_Hz);
tms :=tms + 1;
IF tms >= ABS(T_SIN_ms) THEN
tms :=0;
END_IF

Supported Products

[ AX-308E - AX-364E - AX-324N
Library
| DL_LogDmp_AX3.library
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10.2 Error Codes and Troubleshooting

Description SLUEDC Corrective Action
Error
Firmware
DFB_PWM_UNSUPPORT_FW_VERSION does not Update firmware
match.
Pin
DFB_PWM_PIN_ID_OVER_RANGE ”“g[‘jlt’irf 'S Enter an appropriate pin ID
range.
DFB_PWM_THIS_PIN_ID_IS_USED_ON_OTHER PWM FB Fnis | Donotenterthe pin ID that
- - - === - = — - reused. has been used.
DFB_PWM_PERIOD_UNIT_IS_NO_DEFINITION Wrong | Enter an appropriate period
Period is Enter an appropriate period
DFB_PWM_PERIOD_OVER_RANGE out of f/glug P
range
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Chapter 11 Additional
Instructions
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11.1 DFC_LogGetSize

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

FB/FC Instruction Graphic Expression ST Language
DFC_LogGetSize DFC_LogGetSize(
FC |DFC_LogGetSize|—{dwLoghum DFE_ITTEREmE) oy dwLogNum:=,
ErrorID —
ErrorlD=>);
) Input

Setting Value

Name Function Data Type (Default value)

0: Calculate the current data size of all

The number of the DWORD log files in the controller.

dwLogNum target log files. 0)

*Note: Data types such as BYTE, WORD and DWORD can be used for dwLogNum input. Currently only
supports mode0.

) Output
Name Function Data type Output range (Default value)
DFC_LOG_ Data size of the log files. DWORD 0 ~ 65536
GETSIZE (Return type) (Unit: BYTE) (0)
DL_LOGDMP_ERR
ErrorlD Error codes DL_LOGDMP_ERROR (DFC_NO_ERROR)

) Function

After executes the function(DFC_LogGetSize), the data size of the current log files will be calculated.

) Programming Example

This example uses the FC instruction(DFC_LogGetSize) to read the data size of the current log files of the
controller.
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PLC_PRG x
PROGRAM PLC_PRG
= z VAR
dwVar(: DWORD;
ErrorID Var: DL LOGDMP ERROR;
EN'D_VAR - B -

i
dwVAr0:=DFC_LogGetSize (dwLogNum:=0 , ErrorID=rErrorID_Var );

[ Supported Products

B AX-308E * AX-364E - AX-300 * AX-324N

) Library
[ ] DL_LogDmp_AX3.library

11.2 DFB_LogDump

DFB_LogDump: Read the log files of the controller.

FB/FC Instruction Graphic Expression ST Language
DFB_LogDump(
bExecute:=,
DFB_LogDump popPos:= ’
—{bExecuts - bDaone F— dWLogNum:= s
FB DFB_ LogDump  |—bmpPos bBusy[— | dwDmpLength:=,
—{dwLoghurm bError f— _
—dwDmpLength ErrorlDf— bDone=>,
bBusy=>,
bError=> ,
ErrorlD=>);
[ Input
Name Function Data Type Setting Value

(Default value)

Execute the function
bExecute block. BOOL True/False(False)
(Rising-edge triggered)

The memory address for POINTER TO

pDmpPos controller’s storage BYTE ©)
dwLogNum* The numper of the target DWORD 0: Read all the current log files of
log files to read the controller (0)
The size of the target log
dwDmpLength files to read DWORD (0)

*Note: Data types such as BYTE, WORD and DWORD can be used for dwLogNum input. Currently only
supports mode0.
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[ Output
Name Function Data type Output range (Default value)
The FB instruction
bDone execution is BOOL True/False(False)
completed.
bBusy The FB instruction is BOOL True/False(False)
being executed.
bError FB instruction error BOOL True/False(False)
flags.
DL_LOGDMP_ERROR
ErrorlD Error codes DL _LOGDMP_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 ® When bExecute shifts to False.
ErrorlD instruction is incorrect.

o Timing Diagram

bExecute

bDone

bBusy

bError

L Function
Use the FB instruction(DFB_LogDump) to read the log files of the controller.

o Programming Example

This example uses the FB instruction(DFB_LogDump) to read the log files and store it in the Byte type array
variable(ar_byVar) in ASCII CODE format.
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) Supported Products

=]

PLC_PRG x

PROGRAM PLC_PRG
VAR

bExscute_Var,bDone Var,bBusy Var,bError Var: BOOL;
ar_byVar: ARRAY[0..99%%] OF BYTE;

dwVar0: DWORD;

FBO: DFB_LogDump;

ErrorID Var: DL LOGDMP_ERRCR;
END_VAR

IF bDone_Var THEN
bExscute_Var:=FALSE;
END_IF
FBO(
bExscute:=bExecute_Var ,
phmpPos:=ADR (ar_byVar) ,
dwLogNum:=0 ,
dwDmpLength:=65536
bDone=>bDone_Var ,
bBusy=>bBusy Var ,
bError=-bError_Var ,
ErrorID=>ErrorID_Var );

B AX-308E * AX-364E - AX-300 * AX-324N

o Library

[ | DL_LogDmp_AX3.library

11.2 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| Please check if the input parameters
PARAMETER inputs. are correct.
The instruction cannot
DFC_DMP_ERR_ be executed owning to

NOTINITIALIZED

the component has not
been initialized.

Please reboot the controller.

DFC_DMP_ERR _ Wrona version Please check if the firmware and the
VERSION 9 ) library version are supported.
Please reset the controller to default
DFC_DMP_ERR_ Operation timeout. (Reset Origin). If the problem remains,
TIMEOUT :
please contact us directly.
Please reset the controller to default
DFC DMP ERR - (Rgset Ongm). Then downlqad the
" 5 — Insufficient memory. project again after compressing the
NOBUFFER .
program. If the problem remains,
please contact us directly.
DFC_DMP_ERR_ The program is
PENDING pending for execution. Please reboot the controller.
.| Please reset the controller to default
DFC_DMP_ERR_ Too many  pending (Reset Origin). If the problem remains,
NUMPENDING programs. .
please contact us directly.
DFC_DMP_ERR _ The function does not|Please check if the firmware and the
NOTIMPLEMENTED exist. library version are supported.
DFC_DMP_ERR_ Incorrect ID Please check if the firmware and the
INVALIDID ’ library version are supported.
Please check the data type of inputs
DFC_DMP_ERR _ Inteqer overflow and reset the controller to default
OVERFLOW 9 ' (Reset Origin). If the problem remains,

please contact us directly.
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BUFFERSIZE

small.

Description Cause of Error Corrective Action
Please reset the controller to default
DFC_DMP_ERR_ The buffer size is too|(eoet Origin). Then download the

project again after compressing the
program. If the problem
please contact us directly..

remains,

DFC_DMP_ERR_NO_

The object does not

Please check if the firmware and the

OBJECT exist. library version are supported.

Please reset the controller to default

(Reset Origin). Then download the
ggcl\:/l—EDMMOF%ERR— Insufficient memory.  |project again after compressing the

program. If the problem remains,

please contact us directly..
DFC_DMP_ERR _ Duplicate obiect name Please check if the firmware and the
DUPLICATE P ) "|library version are supported.

Please reset the controller to default

.. |(Reset Origin). Then download the

DFC_DMP_ERR _ Memory overwrite : f .
MEMORY OVERWRITE arror project again after compressing the

program. If the problem remains,

please contact us directly..

DFC_DMP_ERR_INVALID_HANDLE

Invalid handle for the
object.

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

DFC_DMP_ERR_END_OF OBJECT

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 INTERFACE .Invalid or unknown If’lease chepk if the firmware and the
- - - - interface library version are supported.

DFC_DMP_ERR_NOT_ The function is not|Please check if the firmware and the

SUPPORTED supported. 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.

DFC_DMP_ERR_OUT_OF_LIMITS

Exceeds the limited

sources.

Please reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
please contact us directly..

DFC_DMP_ERR_ENTRIES_REMAINING

Remaining entries that
could not be
transmitted because of
the buffer limitation.

Please reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
please contact us directly..

DFC_DMP_ERR_INVALID_SESSION_ID

Invalid online session
ID.

Please log in again or reboot the
controller.

DFC_DMP_ERR_
EXCEPTION

Exception occurs.

Please check the error log.
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