Laser Distance Sensors

Application Note

AN2005

S7 Profibus connection example

DLS / FLS

Abstract

This application notes describe the connection of the DIMS Profibus converter to a S7 PLC and a DLS / FLS laser
distance sensor. The S7 sample project is also available for download on our web site

V1.00

Please check www.dimetix.com
for the latest version

This application note is provided as is without any warranty for any problems this sample may cause.

Dimetix AG, Degersheimerstrasse 14, CH-9100 Herisau, Switzerland }

Phone: +41 71 353 0000, Fax: +41 71353 0001, E-mail: info@dimetix.com
© copyright by Dimetix AG www.dimetix.com DI M E I 'x



Laser Distance Sensors

v *

Table of Contents

IR oTe (Vi) o T USRI 3
] (U et (] (TSR USRS TR URUR 3
2.7 IMUHRIESENSOT IMIOUE. ... e et 3
2.2 Connection of the SeNsSor With The DIMS...... ... o e 3
3IFLS 7 DLS CONFIGUIATION. ...ttt ettt ettt ettt ettt h et h ettt ettt 4
3.1 RESET 10 FACTONY AETAUI.....coiiiei i ettt ettt ettt ettt 4
4 Projection (S7 CONTIGUIGTION).......oiiiiii oottt ettt e ettt e e et e et e et e e st e et e e et et et e et et et e e et et e et e e e ene et 5
S o)<t SO TSSOSO T T T RSO RE ST PSP 6
5.1 DESCHPTION OF The DIOCS. ...ttt 6
5.2 Startup....ooooeiei ...6
5.3C0de: OB .uviiiiiiicicieeeee e o
5.4 Tables of variables of the different functions............... .8

5.4.1 Table of variables of the function , INHaliZatioN " ... ... ..o e 8
5.4.2 Table of variables of the fUNCHON |, ClEAr/STOPR™ ... ..ottt 8
5.4.3 Table of variables of the function ,Single Measurement” .. ]
5.4.4 Table of variables of the function ,,Start TraCking™ ..........oo i e 8
5.4.5 Table of variables of the function ,,Read DISTANCE" ..........ooi i 9
5.5 TABIE OF SYMIDOIS. ...ttt 9
[N d [T PSSP USRS UPTPPOPI
7 Overview of the marker words...
7.1 Sensor detection manual.....
7.2 CLAT / SHOP . e h ettt a e et a ettt ettt
7.3 DISTANCE IMBASUIBIMENT. ... .ottt et e e e e et e e et e e e et e et e e et e e e e ettt e
7.4 Start Tracking WIth DUFFEIING . ...ttt 16
7.5 REAA DISTANCE. ... ..ot 16

S7 Profibus connection example AN2005 Page 2 of 16



Laser Distance Sensors |

v

1 Introduction

To connect a FLS / DLS-Distance sensor with a Siemens S7 PLC over the Profibus, the DIMS Profibus Interface (Par
No. 500214) must be used. This example describe the configuration of the S7 PLC and the configuration of the
FLS / DLS Sensor.

Further additional explanations about the example are also included. The example is available for download on
www.dimetix.com.

It is essential, that you have some experience in programming of a Siemens S7 PLC and knowledge of the
Profibus.

2 Structure

The following diagram demonstrates the connection of the FLS / DLS Sensor, DIMS Profibus Interface and S7:

FLS/DLS Sensor Lasersensor

I | DIMS Profibus Interface
' RS232/422 . Part No. 500214
| |
i Profibus |
S7_PLC
! S7 Profibus DP Master | Profibus DP
L. .. J

2.1 Multi-Sensor Mode

The DIMS is operated in Multi Sensor Mode. Additional information about this operation mode can be found in
the DIMS User Manual.

2.2 Connection of the Sensor with the DIMS

The following diagram shows the connection of a Distance Sensor with the DIMS Profibus Interface by RS422
interface.

DIMS X1

Profibus Interface 22
Tx232
AP-GND

O
o
O
Rx422+ (O
O
O
O

SN (oW (G N (VIR

Profib
roneus ] 22 : 19200 Baud
29 Tans 2 FLS/DLS | 7 Bit
S8 Txdx- . even Parit
532 7.810| Vs ID switch Y
PRI 14,15 s 1 stop bit
2T 5 4 V- Position 0
24V

ov
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3 FLS / DLS configuration

Use the FLS / DLS Distance sensor with factory settings to use it in Multi-Sensor mode. In case you have to set
the FLS / DLS Distance sensor back to factory settings, reset the device as described below.

3.1 Reset to factory default
To reset the device to factory settings do the following:

* Change ID Switch to position 0

» Switch OFF the power for the device

» Press the reset button and keep it pressed

» Switch on the power for the device

* Keep the reset button pressed until all LEDs on the device are illuminated
* Release the reset button

* Switch the power OFF and wait 5 seconds

* Switch on the power and wait until the green power LED is on
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4 Projection (S7 configuration)

To project the DIMS Profibus Interface as DP-slave, the installation of the GSD — data file is necessary.

Properties - DP slave

General | Parameter Assignment I

— Madule

@I\EI

a00214
Encoders

Order number;
F armnily:

DP zlave tupe:

Dezignation;

DIMS Prafibuz Interface

\ 4
GSD file [type file): DIMSOBDO.GSD

DIMS Profibuz Interface

—A&ddrezzes

Diagnostic address:

|1I322

— Mode/t azter Spstem

PROFIBUS... | 1<

IDF'-M azterspztem 1]

¥ SvHE

— SrMC/FREEZE Capabilities

¥ EREEZE

v wiatchdog

Comment:

=)
[~

Cancel | Help |

After the projection of the DIMS Profibus Interface, upload the appropriate module.

Slave address

[:IHw Config - [SIMATIC 300-Station {Configuration) -- 57_DIMS] =10l
Eﬂ] Station Edt Insert PLC Wiew Options ‘Window Help == x|
(D@58 %S| & e || b %8 W
- ol
i =
PS 307 54 = Eng | o]
2 CPU 315-2 DP . " -
& o FROFIBUS(1): DP-Mastersy | Brofile:  [Standard =l
3 Elwh FROFIBUS DP -
4 F IEE B Additional Field Devices
5 [§ DO32DC24v /054 {13 General
[ |4 DI8/D0Bx24v/05 -1 Drives
7 |4 21241280 -0 Switchgear
8 310
E] =1 Encoders
10 S DIMS Profibus Interface
11 LI @ Urniversal module
- 8Byte 10 [konsistent]
- - 26 Byte 140 [konsistent]
1 | v & DMES0I0 Profibus
F-0 Gateway
&= | (1) DIMS Profibus Interface -0 PLC
—I—I {231 Compatible PROFIBUS DP Slaves
Slot _E Order Number / Designation | Address | O Address | Comment | -9 CiR-Object
0 183(8 Eyte 10 (kansistent) 256,263 |256..253 B &-(] Clasec onp Controler -
1 — £<|

2

Press F1 ko get Help.,

[cha 4
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5 Project
The project includes all the necessary blocs for the operation of a FLS / DLS sensor.

=10l |

57 67_DIMS - C:\Progra

57_DIMS
= SIMATIC 300-Station
- [@ CPU 315-2DP

Systemdaten

=iz 57-Program o FC2
@ Source o FC2
ﬁ S’ Blocs o FC4

WAWAT_Clear/Stop

WAWAT _Initialization
WAWAT_Read Distance

WA WAT_Single_Measurement
WA AT_Start_Tracking

SFC14
ESFDE

5.1 Description of the blocs

The VAT-blocs are each the variable charts to their corresponding function.

OB1 "Main Program Sweep (Cycle)"

FC1 Function Clear/Stop VAT_Clear/Stop

FC2 Function Initialization VAT _Initailization

FC3 Function Read_Distance VAT_Read_Distance

FC4 Function Single_Measurement VAT_SingleMeasurement
FC5 Function Start_Tracking VAT _Start-Tracking

SFC14  System function ,,DPRD-DAT"
SFC15  System function ,,DPWR-DAT"

5.2 Startup

1. Connect the control, the DIMS Profibus Interface and the FLS / DLS sensor to the communication cables
and the appropriate electric power supply.

2. Set the address of the Profibus at the front side of the DIMS Profibus Interface. It has to correspond to
the S7-project.

3. Load all the blocs onto the control.
The inputs EO.1, E0.2, E0.3, E0.4 and EO.5 enable you now to preselect the function you wish.
Important! Preselect only one function at once!
A pulse at the input E0.0 activates the function. (see code OB1)

5. In the appropriate table of variables, all the data is visualized.
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5.3 Code: OB1

0El : "Main Program Sweep (Cycle)"
Comment -
Comment -
FiTaggle
A "Trigger Function" fAFunction Trigoger
cu C [} fiourrent Toggle Moo
L [ u}
L 10
==T
B C u}
fiFunktionsaufraf
r: " 1.0 FSA8uwitch Initialization
cc "Initialization"
N M 1.1 fA8witch Clear/Stop
cc "Clear Stop"
r: " 1.2 Fi8witch ZBingle Measurement
cc "Single Measurement"
N M 1.3 fFf8witch Start Trackineg
cc "Erart Tracking"
r: " 1.4 Ff8%witch Pead Distance
cC "Read Distance"
A "Preselec_Initialization"
= i 1.0
r: "Preselec_Clear/Stop"
= i | 1.1
A "Preselec_Single Mesurem "
= i 1.2
A "Preselec_Tracking"
= i 1.3
A "Preselec_Read Distance"
= n 1.4
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5.4 Tables of variables of the different functions

5.4.1

Table of variables of the function , Initialization”

5.4.2 Table of variables of the function ,, Clear/Stop”

Enter the ID you wish (number of sensor) as the value of control into the marker byte 136.
“¥AT_Clear/Stop —- 57_DIMS', SIMATIC

;,& Addrezs | Symbol Dizplay farmat

M¥AT_Initialization -- 57_DIMS'SIMA =10l x|
;ﬂ“ Address | Symbol Syimbol comment | Display format | Status value | Moo~
1_ w06 "ErrorMo. Initialization" DEC j
2 MO 102 "State Info Sensoren” Bir
3 b
1 | v

=101 x|

Status value

hadity walue

M0 122

"State Info ClearStop"

Bir

i 126

"ErrarMa. ClearfStop"

DEC

MB 136

D _Clear Stop”

DEC

5.4.3 Table of variables of the function ,Single Measurement”

Enter the ID you wish (number of sensor) as the value of control into the marker byte 156.

.'nru ¥AT_Single_Measurement —- 57_DI
;ﬂ“ Address | Symbol Dizplay format

=l

=10l x|

Status value

Maodify walue &

b 142

"Distance Single_Measur.

FLOATIMNG _POIMT

hfisy 146

"ErrarMo. Single_h"

DEC

MB 156

"D _Single Messurem "

DEC

U"I-l‘-‘ul'_n.'ll‘\_'l_-.l

[

5.4.4 Table of variables of the function ,Start Tracking”

Enter the ID you wish (number of sensor) as the value of control into the marker byte 176.

Enter the tracking time in msec (milliseconds) as the value of control into the marker double word.

WAT Start_Tracking -- 57_DIMS'SI O] x|
;‘ Address | Symboal Dizplay format | Status value | Modify value =

1_ hh TEEE "ErrorMa. Tracking” DEC

2 MB 176 :"ID_Start Tracking" DEC 1

3 MO 172 'Time in ms" DEC

4 [
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5.4.5 Table of variables of the function , Read Distance”

Enter the ID you wish (number of sensor) as the value of control into the marker byte 196. This function can only
be started, if ,Start Tracking” is active.

'YAT_Read_Distance -- §7_DIMS',SIMATIC 30 - O] x|

Q‘ Addrezz | Symbol Dizplay farmat Statuz value | Modify value -
4 | [MB 181 §State Read Distance" | DEC
2 MD 182 "Distance Tracking" FLOATIMG_POIMT
3 Wi 186 "ErrorMo. Read Distance": DEC
4 ME 196 :"ID_Read Distance" DEC 1
5 =

=10l x|
Stetus | Symbol Address /| Data type Commerit
1 Intiglization SO | FC 1
2 Clear_Stop Fo 2 FC 2
3 Single_Meazurement FCo 3 FC 3
4 Start_Tracking Fo 4 FC 4
3 Read_Distance FC 3 FC 3
- Trigger _Function | 0.0 BOOL
T Preselec_Intialization | 04 BooL
g Preselec_CleariStap | 0z BOOL
] Preselec_Single Mesurem. | 03 BooL
10 Preselec_Tracking | 0.4 BOOL
11 Preselec_Read Distance | 0s BooL
12 ID_ClearrStop MBE 136 BYTE
13 ID_Single Measurem. ME 136 BYTE
14 ID_Start Tracking MBE 176 BYTE
13 State Read Distance MBE 181 BYTE
16 ID_Read Distance ME 196 BYTE
17 State Info Sensaren w102 CAORD
18 State Info Clear/Stap Mo 122 WoRD
14 Distance Single_Meszur. Mo 142 DaoRD
20 Time in ms M 172 CAORD
2 Distance Tracking Mo 182 DaoRD
22 Errarba. Initialization Wi 106 WWIORD
23 Errorblo. CleartStop [ AL WIoORD
24 Errarha. Single_hd Wi 146 WWIORD
23 Errorblo. Tracking WY 166 WIoORD
26 Etrarha. Read Distance Wi 156 WWIORD
27 DRRD_DAT SFC 14 SFC 14 Fead Consistent Data of a Standard DP Slave
28 DRANE_DAT SFC 15 SFC 15 Wirte Consistent Data to & Standard DP Slave
29 AT _Initialization WAT
30 WAT_Single_Measuretmnent WaT 2
M WAT ClearrStop WaT 3
32 WAT Start_Tracking WaT o4
33 WAT Read_Distance WAaT 5
34
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6 Listings

OBl - <offline>

wn

Name : Family:
Author: Version: 0.1
Block version: 2
Time stamp Code: 11/07/2008 02:11:29 PM
Interface: 02/15/1996 04:51:12 PM

Lengths (block/logic/data): 00194 00076 00020

Comment

e :
OBl_EV_CLASS Byte 0.0 Bits 0-3 = 1 (Coming event), Bits 4-7 1 (Event class 1)
OB1_SCAN_1 Byte 1.0 1 (Cold restart scan 1 of OB 1), 3 (Scan 2-n of OB 1)
OB1_PRIORITY Byte 2.0 Priority of OB Execution
OB1_OB_NUMBR Byte 3.0 1 (Organization block 1, OB1)
OB1_RESERVED_1 iByte 4.0 Reserved for system
OB1_RESERVED_2 ;Byte 5.0 Reserved for system
OB1_PREV_CYCLE i{Int 6.0 Cycle time of previous OBl scan (milliseconds)
OBR1_MIN_CYCLE Int 8.0 Minimum cycle time of OBl (milliseconds)
OB1_MAX_CYCLE Int 10.0 Maximum cycle time of OBl (milliseconds)
OBl_DATE_TIME Date_And_Timeil2.0 Date and time OBl started
‘Block: OBl "Main Program Sweep (Cycle)"
Network: 1
//Toggle
A "Trigger_Function" //Function Trigger
(efs) C 0 //current Toggle No.
L C 0
L 10
>=1
R C 0
//Funktionsaufruf
A M 1.0 //Switch Initialization
cc "Initialization”
A M 1.1 //Switch Clear/Stop
cc "Clear_Stop"
A M 1.2 //Switch Single Measurement
CcC "Single Measurement"“
A M 1.3 //8witch Start Tracking
cc "Start_Tracking"
A M 1.4 //Switch Read Distance
cc "Read_Distance"
A "Preselec_Initialization”
= M 1.0
A "Preselec_Clear/Stop"
= M 1.1
A "Pregselec_Single Mesurem."
= M 1.2
A "Preselec_Tracking"
= M 1.3
A "Preselec_Read Distance"
= M 1.4

S7 Profibus connection example AN2005 Page 10 of 16



Laser Distance Sensors

v

FC1l - <offline>

"Initialization"
Name :
Author:

Time stamp Code:
Interface:

Family:

Version: 0.1

Block version: 2
11/07/2008 02:15:13 PM
10/04/2007 04:28:44 PM

Lengths (block/logic/data): 00282 00188 00014

RET_VAL

{Block: FCl 1Initialization

|Network: 1 Profibus to DLS J

L c 0

T MB 110 //Bytel, Toggle

L riv

T MB 111 //Bytel, Command

L 0

T MB 112 //Byte2

L 0

T MB 113 //Byte3

L 0

T MB 114 //Byted

L 0

T MB 115 //ByteS5

L 0

T MB 116 //Byteé

L 0

T MB 117 //Byte7, Reserve
Network: 2 Bus Data Read/Write

//Bus Data Read

CALIL. "DPRD_DAT"

LADDR  :=W#16#100

RET_VAL:=MW20

RECORD :=P#M 100.0 BYTE 8

//Bus Data Write

CALL  "DPWR_DAT"

LADDR :=W#16#100
RECORD :=P#M 110.0 BYTE 8

RET_VAL:=MW22
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FC2 - <offline>
"Clear_Stop"

Name : Family:
Author: Version: 0.1
Block version: 2
Time stamp Code: 11/07/2008 02:16:38 PM
Interface: 10/04/2007 04:28:44 PM

Lengths (block/logic/data): 00276 00182 00014

Comment

RET_VAL 0.0 §

lBlock: FC2 Clear/Stop |

Eﬂetwork: 1 Profibus to DLS }
L C 0
T MB 130 //ByteO, Toggle
L el
T MB 131  //Bytel, Command
L 0
T MB 132 //Byte2
L 0
T MB 133 //Byte3
L 0
T MB 134 //Byted
L 0
T MB 135 //Byte5
//L 1
//T MB 136 //Byte6, ID
L 0
T MB 137 //Byte7, Reserve
Network: 2 Bus Data Read/Write 441

//Bus Data Read

CALL "DPRD_DAT"

LADDR :=W#16#100
RET_VAL:=MW24

RECORD :=P#M 120.0 BYTE 8

//Bus Data Write

CALL "DPWR_DAT"

LADDR :=W#16#100

RECORD :=P#M 130.0 BYTE 8
RET_VAL:=MW26
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FC3 - <offline>

"Single_Measurenment"

Name : Family:
Author: Version: 0.1
Block version: 2
Time stamp Code: 11/07/2008 02:17:41 PM
Interface: 10/04/2007 04:28:44 PM

Lengths (block/logic/data): 00276 00182 00014

RET_VAL 0.0

E}ock: FC3 Single_Measurement

Network: 1 Profibus to DLS [
L C 0
T MB 150 //Bytel, Toggle
1, g
T MB 151 //Bytel, Command
L 0
T MB 152 //Byte2
L 0
T MB 153 //Byte3
L 0
T MB 154 //Byte4
L 0
T MB 155 //Byte5
//L 0
//T MB 156 //Byte6, ID
L 0
T MB 157 //Byte7, Reserve
Network: 2 Bus Data Read/Write

//Bus Data Read

CALL  "DPRD_DAT"

LADDR :=W#16#100

RET_VAL: =MW28

RECORD :=P#M 140.0 BYTE 8 //ab

//Bus Data Write

CALL "DPWR_DAT"

LADDR :=W#16#100

RECORD :=P#M 150.0 BYTE 8 //ab
RET_VAL: =MW30

M 140.0 8 Byte

M 150.0 8 Byte
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FC4 - <offline>
"Start_Tracking"

Name: Family:
Author: Version: 0.1
Block version:
Time stamp Code: 11/07/2008 02:18:47 PM
Interface: 10/04/2007 04:28:44 PM

Lengths (block/logic/data): 00276 00182

Comment

RET_VAL 0.0

00014

|Block: FC4 Start Tracking

INetwork: 1 Profibus to DLS I
L c 0
T MB 170 //Byte(, Toggle
L £
T MB 171 //Bytel, Command
L 0
T MB 172 //Byte2
L 0
T MB 173 //Byte3
L 0
T MB 174 //Byted
L 0
T MB 175 //Byte5
//L 1
//T MB 176 //Byte6, ID
L 0
T MB 177 //Byte7, Reserve
Network: 2 Bus Data Read/Write

//Bus Data Read

CALL "DPRD_DAT"

LADDR :=W#16#100
RET_VAL: =MW32

RECORD :=P#M 160.0 BYTE 8

//Bus Data Write

CALL “DPWR_DAT"

LADDR :=W#16#100

RECORD :=P#M 170.0 BYTE 8
RET_VAL:=MW34
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FC5 - <offline>

"Read Disgtance"
Name:
Author:

Time stamp Code:
Interface:

Family:

Version: 0.1

Block version: 2
11/07/2008 02:19:47 PM
10/04/2007 04:28:44 PM

Lengths (block/logic/data): 00276 00182 00014

RET_VAL

|Block: FC5 Read Distance

[Network: 1 Profibus to DLS |
L C 0
T MB 190 //Bytel, Toggle
1, g
T MB 191 //Bytel, Command
L 0
T MB 192 //Byte2
L 0
T MB 193 //Byte3
L 0
T MB 194 //Byted
L 0
T MB 195 //Byteb
//L 1
//T MB 196 //Byte6, ID
L 0
T MB 197 //Byte7, Reserve
Network: 2 Bus Data Read/Write

//Bus Data Read

CALL  "DPRD_DAT"

LADDR :=W#16#100

RET_VAL:=MW36

RECORD :=P#M 180.0 BYTE 8

//Bus Data Write

CALL "DPWR_DAT"

LADDR :=W#16#100
RECORD :=P#M 190.0 BYTE 8

RET_VAL:=MW38
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7 Overview of the marker words

The following is a list of the used marker words. The DIMS functions are described in the DIMS Manual, which
can be found on www.dimetix.com.

7.1 Sensor detection manual
Master -> DIMS

Toggle | reserve
110 11 112 113 114 115 116 117

DIMS -> Master

Toggle i' status info  (int 32 bit) error number

100 101 102 103 104 | 105 106 | 107
7.2 Clear/ Stop
Master -> DIMS
Toggle c' ID reserve

130 131 132 133 134 135 136 137
DIMS -> Master
Toggle ‘c' status info  (int 32 bit) error number

120 121 122 123 124 125 126 | 127

7.3 Distance Measurement
Master -> DIMS

Toggle ‘g’ ID reserve

150 151 152 | 153 154 | 155 156 157
DIMS -> Master
Toggle ‘g’ distance (float 32 bit) error number

140 141 142 | 143 | 144 | 145 146 | 147

7.4 Start Tracking with buffering
Master -> DIMS

Toggle 'f! timeinms  (int 32 bit) ID reserve

170 171 172 173 174 175 176 177
DIMS -> Master
Toggle f! error number

160 161 162 | 163] 164 | 165 166 | 167

7.5 Read Distance
Master -> DIMS

Toggle q' ID reserve

190 191 192 193] 194 195 196 197
DIMS -> Master
Toggle ‘0’ distance (float 32 bit) error number

180 181 182 183 184 185 186 | 187
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