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EL6731与安川H1000变频器的ProfiBus通讯
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	摘  要：
本文介绍EL6731模块和安川的H1000变频器通过ProfiBus通讯，减少因模拟量控制带来的干扰，实现更精准的控制需求。
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[bookmark: _Toc163738252]软硬件版本
[bookmark: _Toc163738253]倍福Beckhoff
[bookmark: _Toc163738254]控制器硬件
CX5020-0112
EL6731
[bookmark: _Toc163738255]控制软件
TwinCAT 3.1 Build 4024版本
[bookmark: _Toc163738256]安川Yaskawa
[bookmark: _Toc163738257]硬件
安川H1000变频器
安川SI-P3 （PROFIBUS-DP）通讯卡。

[bookmark: _Toc163738258]准备工作
[bookmark: _Toc163738259]安装与接线
将通讯卡SI-P3安装至变频器上
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通过DP总线线缆将所需通讯的变频器的通讯卡与EL6731连接起来
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描述已自动生成]
[bookmark: _Toc163738260][bookmark: _Toc393663173]设置通讯地址
设置安川变频器的通讯相关参数：
B1-01（频率指令选择 ）：3选项卡
设置安川变频器的通讯卡地址：
进入参数F6-30，分别设置地址为11，12，13，14
	F6-30 (03CB)
	PROFIBUS-DP Node Address



[bookmark: _Toc163738261]下载GSD文件
官网下载通讯卡的GSD文件：YASK0ACF.gsd


	将文件拷贝至电脑中的C:\TwinCAT\3.1\Config\Io\Profibus目录
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[bookmark: _Toc163738263]添加安川PROFIBUS-DP从站
扫描并添加EL6731模块
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添加Profibus主站
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关联Profibus主站至EL6731上
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添加安川的DP从站
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描述已自动生成]
[bookmark: _Toc163738264]添加DP从站的PDO
添加DP从站的PDO,选择PPO Type3
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[bookmark: _Toc163738265]程序建立对应结构体
建立和PDO相同类型的数据结构，后实例化并链接变量。
[image: ][image: ]
[bookmark: _Toc163738266]编写数据转换功能块
根据安川说明书描述PPO type3中包括的数据含义如下：
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低可信度描述已自动生成]
可根据控制字、状态字、设定频率、速度读取控制变频器的启停和速度。
因Profibus DP读取到的数据其高低字节反向，所以需要在程序中增加处理，编写实际的速度控制功能块如下：
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[bookmark: _Toc163738267]状态读取和命令写入
通过上述功能块的bEnable命令实现变频器的使能，通过fSetFreq设置运行频率，根据fMotorFreq读取变频器的实际频率，可计算出当前电机速度。更多功能PDO内容可根据说明书继续增加并增加相应功能程序。
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YASK0ACF.gsd
;=====================================================================

;

; FILENAME      : YASK0ACF.GSD

;---------------------------------------------------------------------

; DEVICENAME    : SI-P3 PROFIBUS-DP INTERFACE CARD

;---------------------------------------------------------------------

; PROTOCOL      : PROFIBUS-DP slave

;---------------------------------------------------------------------

; VENDOR        : Yaskawa Electric  			

;---------------------------------------------------------------------

; DATE          : 04 July 2007

;---------------------------------------------------------------------

; MODIFICATIONS : 04 July 2007, rev. 1.0 Created 

;=====================================================================



                                                  ;

#Profibus_DP                                      ;

GSD_Revision        = 3                           ; GSD file revision 3.0.

                                                  ;

Vendor_Name         = "YASKAWA ELECTRIC"          ; Vendor name string.

Model_Name          = "SI-P3 PROFIBUS-DP INTERFACE CARD" ; Model type string.

Ident_Number        = 0x0ACF                      ; PNO Identification number.

                                                  ;

FMS_supp            = 0                           ; Profibus-FMS not supported.

Protocol_Ident      = 0                           ; Profibus-DP supported.

Station_Type        = 0                           ; Station = DP-Slave.

Slave_Family        = 1                           ; Slave family = drives.

                                                  ;                    

Revision            = "V1.0"                      ; Device revision 1.0.

Hardware_Release    = "V1.0"                      ; Hardware revision 1.0.

Software_Release    = "V1.0"                      ; Software revision 1.0.





; Specific implementation information *****************************************/

                                                  ;

Implementation_type = "DPC31"                     ; DP protocol.

                                                  ; handled by DPC31.

Redundancy          = 0                           ; Redundancy NOT supported.

Repeater_Ctrl_Sig   = 2                           ; Supported, TTL level

24V_Pins            = 0                           ; No external 24 Volt input.

                                                  ;

Set_Slave_Add_supp  = 1                           ; Station address is set

                                                  ; remotely

; Media access information ****************************************************/

                                                  ; Automatic baud rate select

Auto_Baud_supp      = 1                           ; (DPC31 specific feature).

                                                  ; Supported baud rates:

9.6_supp            = 1                           ; 9600 Baud

19.2_supp           = 1                           ; 19.2 kBaud

45.45_supp          = 1                           ; 45.45 kBaud

93.75_supp          = 1                           ; 93.75 kBaud

187.5_supp          = 1                           ; 187.5 kBaud

500_supp            = 1                           ; 500 kBaud

1.5M_supp           = 1                           ; 1.5 MBaud

3M_supp             = 1                           ; 3 MBaud

6M_supp             = 1                           ; 6 MBaud

12M_supp            = 1                           ; 12 MBaud

                                                  ; Max. response times:

MaxTsdr_9.6         = 60                          ; 60 Tbit = 6.25 msec.

MaxTsdr_19.2        = 60                          ; 60 Tbit = 3.125 msec.

MaxTsdr_45.45       = 60                          ; 60 Tbit = 1.32 msec.

MaxTsdr_93.75       = 60                          ; 60 Tbit = 640 usec.

MaxTsdr_187.5       = 60                          ; 60 Tbit = 320 usec.

MaxTsdr_500         = 100                         ; 100 Tbit = 200 usec.

MaxTsdr_1.5M        = 150                         ; 150 Tbit = 100 usec.

MaxTsdr_3M          = 250                         ; 250 Tbit = 83 usec.

MaxTsdr_6M          = 450                         ; 450 Tbit = 75 usec.

MaxTsdr_12M         = 800                         ; 800 Tbit = 67 usec.

                                                  ;

Min_Slave_Intervall = 5                           ; Minimum slave interval =

                                                  ; 0.5 msec.

                                                  ;

; DP-slave information ********************************************************/

                                                  ;

Freeze_Mode_supp        = 1                       ; Freeze mode supported.

Sync_Mode_supp          = 1                       ; Sync mode supported.

Fail_Safe               = 1                       ; Fail safe supported.

		                                              ;

DPV1_Slave              = 1                       ;

DPV1_Data_Types         = 1                       ;

                                                  ;

C1_Read_Write_supp      = 0                       ;

C2_Read_Write_supp      = 1                       ;

C2_Max_Data_Len         = 240                     ;

C2_Response_Timeout     = 100                     ;

C2_Read_Write_required  = 0                       ;

C2_Max_Count_Channels   = 1                       ;

Max_Initiate_PDU_Length = 52                      ;

                                                  ;                

Modular_Station         = 1                       ; Modular station.

Max_Module              = 1                       ; Maximum # of modules: 1.

                                                  ;

Max_Input_Len           = 32                      ; Maximum # of input bytes.

Max_Output_Len          = 32                      ; Maximum # of output bytes.

Max_Data_Len            = 64                      ; Maximum # of data bytes.

                                                  ;



; User parameter message definition *******************************************/



PrmText=1

Text(0)="OFF" 

Text(4)="ON (default)"

EndPrmText



PrmText=2

Text(0)="10 ms (default)"

Text(4)="1 ms"

EndPrmText



ExtUserPrmData=1 "Fail-Safe support"

BitArea(4-7) 4 0,4

Prm_Text_Ref=1

EndExtUserPrmData



ExtUserPrmData=2 "Watchdog Base"

BitArea(0-3) 0 0,4

Prm_Text_Ref=2

EndExtUserPrmData



Max_User_Prm_Data_Len = 4

Ext_User_Prm_Data_Const(0) = 0x40,0x00,0x00,0x01 

                                                  ; DPV1 Status Bytes + Interface

                                                  ; Number

Ext_User_Prm_Data_Ref(0) = 1

Ext_User_Prm_Data_Ref(0) = 2



; Diagnostics *****************************************************************/

; 

Max_Diag_Data_Len   = 11                          ; Maximum diagnostic length.

;

; Diagnostic Texts for Slot Status ********************************************/

;

Unit_Diag_Bit(0024)="Undervoltage Condition"

Unit_Diag_Bit(0025)="Inverter Communications Error"

Unit_Diag_Bit(0026)="PNU915: Illegal PNU configured"

Unit_Diag_Bit(0027)="PNU916: Illegal PNU configured"

;

; Module definition list ******************************************************/



Module = "Basic data" 0x72

1

EndModule

;

Module = "Extended Data 1" 0x5F, 0x6F

2

EndModule

;

Module = "Extended Data 2" 0x55, 0x65

3

EndModule

;

Module = "PPO Type 1" 0xF3, 0xF1

4

EndModule

;

Module = "PPO Type 2" 0xF3, 0xF5

5

EndModule

;

Module = "PPO Type 3" 0xF1

6

EndModule

;

Module = "PPO Type 4" 0xF5

7

EndModule

;

Module = "PPO Type 5" 0xF3, 0xF9

8

EndModule

;

Module = "PPO Type 1 (No Cons.)" 0x73, 0x71

9

EndModule

;

Module = "PPO Type 2 (No Cons.)" 0x73, 0x75

10

EndModule

;

Module = "PPO Type 3 (No Cons.)" 0x71

11

EndModule

;

Module = "PPO Type 4 (No Cons.)" 0x75

12

EndModule

;

Module = "PPO Type 5 (No Cons.)" 0x73, 0x79

13

EndModule



; End of GSD file *************************************************************/












image6.png
SRR (C) > TwinCAT > 3.1 > Config > lo > Profibus

N ER EEH Sl NN

u [ teplug.gsd 2022/2/3 12:11 GSD S# 148

v




image7.png
Lvv v

2% Image-Info
2 SyncUnits
= Inputs

B Outputs
S InfoData
1§ Term 2 (EK1100)
b & InfoData

4





image8.png
Ins
Shift+Alt+A

>
Add New Folder...
> Tiing ewFolder
> Wo]  ExportEAP Config File
b & Inf| Scan
“ :i ;e HAEP) Curlsv
n Paste with Links
f
b &l InfoData
&% Mappings

Insert Device

= EtherCAT
¥ Ethemet

& Profibus DP

&8 Profibus Master FC31xx PCI

Type:

& Profibus Master (CCAT)
& Profibus Slave FC31xx PCI
& Profibus Slave EL6731, EtherCAT
& Profibus Slave (CCAT)
& Profibus Master CX1500-M310, PC104
& Profibus Slave CX1500-8310, PC104
&8 Profitus MC Slave AHZ000
& Profibus Moritor FC31xx. PCI

5 Profinet

i CAN/CANopen

<& DeviceNet

=& EtherNeyIP

Ok

Narme: Device 2

Cancel

Target Type
OPConly
O cxonly
OBxonly
Oall





image9.png
4 @o

4 =
=% Device 1 (EtherCA’

%% image-Info

ADS  EtherCAT DP-Diag Box States DPRAM (Online)

b 2 SyncUnits Term 3 (EL6731) Search,
b = inputs Identify Device... Firmware:
b B Outputs P — no access
b &l InfoData Station No.: 1 =
4 i Term 2 (EK1100) — .
> B InfoData Baudrate: o o Firmware Update...
4 e Term 3 (EL6731) Hardware Configuration...
5T Device 2 (FL6731) Bus-Parameter (DP)
13 WcStat
, = ; © Operation Mode: DP o
Infobata Upload Configuration
4§ Device 2 (EL6731
5% Image Cycle Time (ps): 4000 Verify Configuration
> I Inputs




image10.png
== Device 1 (EtherCAT) | |
RDIETR(W).

&% Mappings

‘a
X
]

IERER(G)...

BIR(V)

BEHEM)

Change Netld...

Save Device 2 (EL6731) As...
Online Reset

Change Id...

Change To

Go To Link Terminal

Insert Box
Ins
Shift+Alt+A e
Del

»

@

Beckhoff Automation GmbH
=R 3

@ Micallaneous

-4 PROFldrive MC (DPV2 / PNIO)
| PROFIdrive MC (DPY2), 1 axis
&1 PROFIdrive MC (DPY2), 2 axis
&1 PROFIdrive MC (DPY2), 3 axis
&1 PROFIdrive MC (DPY2), 4 axis
&1 PROFIdrive MC (DPY2), 5 axis
&1 PROFIdrive MC (DPY2), 6 axis
&1 PROFIdrive MC (DPY2), 7 axis
&1 PROFIdrive MC (DPY2), 8 axis

Ok

Muliple:

1

Cancel

]





image11.png
S e T cTTE R
. B-a-2 Ins !Insert Module
- ‘o FRERG).. Shift+Alt+A |
Build 4024.40 (Loaded ~ < | Type: Basic data. oK.
Insert New Item... 3 Extended Data 1
Insert Existing Item... { EE‘Z"?;;EDF‘EZ Cancel
RE-|o-8|)X BBy Del :
eTMASRAFEES(Cul) | O ESEM) ! Mypg Muliple:
/ PPOType s FE—
m FBFRFTE TwinCAT Project’ Save Box 1 (SI-P3 PROFIBUS-DP INTERFACE CARD) As... 3 PPO TB{EE 1 (No Cons)) U <
i i i PPOT, 2{No C
4 il TwinCAT Project1 Append Subscriber Definition g PPOTope3 ENE 0523
> |l sYSTEM q ] PPO Type 4 (No Cans)
5 MOTION o =8y Ctrl+C PPO Type 5 (No Cans)
@l pLc ¥ =am ctrl+x :
. SAFETY FERE(P) Ctrl+V. 3 Narme: Module 1
[ c++ . :
Paste with Links i~
& AnALYTICS { (i
4 Evo I independent Project File {
4 " Devices & Disable :
b =% Device 1 (Eth Export GSD file... :
4 # Device 2 (EL6' Undate GSD fil s
22 Image pdate GSD file... Create symbols
b T inputs Load variable types from XML file...

P M Box1 (SI-P3 PROFIBUS-DP INTERFACE CARD)




image12.png
ol o~ | =] -
FRETRHE(Ctrl+;)
4 I Box 11 (SI-P3 PROFIBUS-DP INTERFACE CARD)
> i Inputs
4 1 Module 1 (PPO Type 3)
4 0 Inputs
4% PPOType3
§ PPO Ty
1 PPO Type 3.0 0[1]
4 W Outputs
4 [ PPOType3.1.0
% PPO Type 3_1_0[0]
5 PPO Type 3_1_0[1]

p-

Variable Flags Online

Name:

Type:
Group:

Address:

Linked to...

Comment:

PPO Type 3_0_0[0]

WORD
Inputs. size: 20
0 (0x0) User ID: 0

GVL.IvtCtrl[1].Status . PlcTask Inputs . GravurePrintingMachine Instance . Gr|





image13.png
o~ & | pl=| -

2Ra(Ctrl+)

‘g STRUCT TeplpReceiveData (STRUCT)

&2 STRUCT TeplpSendData (STRUCT)
e

TYPE ST_SIP3_REF :

STRUCT
status
Motorspeed
cnd
SetFreg

END_STRUCT

END_TYPE

Ar
Ar
Ar
Ar

(S
(S
sQ* :
sQ* :





image14.png
8 Parameter Process Data Object Formats

4 Supported Parameter Process Data Object (PPO) Type Formats

Set drive parameter F6-32 = 0 to use PPO type formats. The PPO is defined for cyclic data transfer, allowing the
master and the slave to exchange process data (PZD) and parameters.

The option supports five pe e PPO type formats:

« PPO type 1 (8 octets PKW + 4 octets PZD)

. gg :ﬁﬁ g :i:i:: ggg + 12 octets PZD)

« PPO type 4 (12 octets PZD)





image15.png
it PPO Write PPORead
sw zsw
2 OFF3: eserved 1 Ready
[Enable o RUN
3 0: Bascblock + Sop 1 Fault
1:Not Bascblock
0:50p
4 e atvays 1
s Ramp function gencation enable: reserved atvays 1
. Enable ramp function generator set-point: eserved Switcheon inibit: alvays 0
7 1 Faul Reset 1: Warning Oceurred
5 o Sor 1 Dusing Specd A
1:J0G RUN forward (Fmax/10 specd) uring Speed Ageee
B 0:S0p 0: LocaL
1:JOG RUN reverse (Fmax/10 speed) 1 Contol from PROFIBUS
N 0: LocaL

1: Conirol from PROFIBUS

1-1s

reserved

Always 0





image16.png
W HSW/HIW

PPO Write

PPO Read

ting Frequency (£10000/100%)

Output Frequency or Motor specd with PG (£10000/100%)





image17.png
FUNCTION BLOCK FBE_SIP3_TRANS

VAR_INPUT
bEnable BOOL,
bReset : BOOL;
f£setFreq : REAL;
fMaxFreq : REAL:=200;
END_VAR
VAR_OUTPUT
bError : BOOL;
bReady : BOOL,
fMotorFreg : REAL;
END_VAR
VAR_IN_our
Tvecerl : ST_STP3_REF;
END_VAR
VAR
nSetFreg : WORD;
nMotorFreq : WORD;
fblowPassFilter: FB_LowPassFilter;
END_VAR

Tvtctrl.cmd.l
Ivtcerl.cmd.12

IF NOT bReset AND NOT bEnable THEN
Ivtctrl.Cmd:=16§0700;

£SctFreq:=LIMIT (~fMaxFreg, fSctFreq, fMaxFreg) ;
nSetFreg:=REAL TO_WORD (£SetFreg*100);
IvtCtrl.SetFreq:=MEM.ReverseBYTESInWORD (winput:=nSetFreq ) ;
nMotorFreq:=MEM.ReverseBYTEsInWORD (wInput:=IvtCtrl.MotorSpeed ) ;
flotorFreg: =WORD_TO_REAL (nMotorFreq) /100;
IF ABS (£SetFreq)>0.1 THEN
fblowPassFilter (r_Input
END_IF

=fMotorFreg/fSetFreq , r_TimeConst

10 , loop_period

=100 , r_Output=> );
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