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1. Safety precautions

e Use supply voltage and interfaces indicated in the system specifications.
e In connection/disconnection of cables, the system power must be switched off.
¢ Do not use the system in locations close to powerful light sources.

2. CE compliance

The system has been developed for use in industry and meets the requirements of
the following Directives:

e EU directive 2014/30/EU. Electromagnetic compatibility (EMC).

e EU directive 2011/65/EU, “RoHS* category 9.

3. Laser safety

The system makes use of an c.w. 660 nm wavelength semiconductor laser.
Maximum output power is 1 mW. The system belongs to the 2 laser safety class according
to IEC/EN 60825-1:2014. The following warning label is placed on the housing:

LASER RADIATION
DO NOT STARE INTO BEAM
Output <1mwW

Wavelength 660nm

CLASS 2 LASER PRODUCT
IEC/EN 60825-1:2014

J

The following safety measures should be taken while operating the system:
¢ Do not target the laser beam to humans.

¢ Do not disassemble the laser sensor.

¢ Avoid staring into the laser beam.

4. General information

The system is designed for non-contact scanning and inner diameter measurement
of the pipes.
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5. Basic technical data

Parameter Value
Measured ID range, mm 35...55
ID measurement accuracy, mm +0.05
Angle scan resolution, points for turnover 3200
Pipe depth, mm 100
Linear translation accuracy, mm 1+0.05
Laser sensor linearity, ym 15
Laser sensor resolution, um 3
Laser sensor sample frequency, Hz 9400

Light source

red semiconductor laser,
660 nm wawvelength

Laser sensor output power, mW

1

Laser safety class

2 (IEC60825-1)

Interface

Ethernet and PROFINET

Power supply, V 220
Measurement time, s <5
Environmental resistance Vibration 20 g/ 10...1000 Hz, 6 hours for
each of XYZ axes
Shock 30g/6 ms
Permissible ambient light, Ix 30000
Relative humidity, % 5-95 (no condensation)
Operating ambient temperature, °C 0...+45
Storage temperature, °C -20...+70

Weight (without cables), gram

6800

Note: System parameters can be changed for a specific task.

6. Example of item designation when ordering

RF096-Dmin/Dmax-L

Symbol

Description

Dmin/Dmax

ID measurement range, mm.

L Measurement depth, mm.

Example: RF096-35/55-100 - Pipe ID Control System, ID measurement range - 35...55 mm, measurement

depth - 100 mm.
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7. Structure and operating principle

Operation of the system is based on scanning the pipe inner surface with a rotating
triangulation laser sensor.

The system contains a base on which the linear translation mechanism, the
controller and the interface module are installed. The linear translation mechanism carries
the rotation module on which the laser sensor is mounted. On the back of the system there
are four connectors for power and interfaces.

Rotation module
Laser beam

i {
E%

)
[ ; -] ; 2 [] @
i

137

i 2\ -—
il
'|_Meosured part ;
Laser sensor/

FA N,

AT

* Carriage Base

Movement sysnem)'{ + A
Elecirical box

A(1:2)

> 2 ' z D ']

The system operates as follows.

The measured pipe is installed coaxially with the laser sensor. At the command of
an external controller, the laser sensor moves into the hole. The sensor begins to rotate and
scans the inner surface of the pipe, transmits the polar coordinates of the surface (distance
from the axis of rotation measured by the sensor and the corresponding angle of rotation) to
the built-in computer to calculate the required geometric parameters. The result is
transmitted to the external controller via PROFINET.

8. Connection

e Connect the system to your controller.
e Connect the power cable to the system.
e Connect the system to 24V DC by using the special power cable.
The block diagram is shown below. In this diagram, 7580 module is PROFINET IO
device of the system, and PLC is S7-1200 from Siemens. The program «Step 7 V11»
provided by Siemens does the configuration and communication.
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Engineering tool
(ex: Siemens Step7)

PLC

Name: plc1

IP: 192.168.1.211
Mask 255.255.0.0

NET

IP: 192.168.1.210
Mask: 255.255.0.0

Ethernet Switch

e

Power Supply
' (24 VDC)
................................. : Name: 7580
Ethernet Cable: _ IP: 192.153‘1.212
Mask: 255.255.0.0
9. Network configuration
Configure the network as shown below:
PC PLC 1-7580
- Device name: PLC_1 Device name: i-7580
IP: 192.168.1.210 IP: 192.168.6.211 IP: 192.168.1.212
Mask: 255.255.0.0 Mask: 255.255.0.0 Mask: 255.255.0.0

91. PC

1. Select Start Menu > Control Panel > Network and Sharing Center. (For
Windows 8 and higher, search for Control Panel, and select Network and
Internet).

2. Click Change adapter settings.

Lo |
@ vl-‘;: < All Control Panel Bems » MNetwork and Shnnng Center pl | by Search Contrad Pane 2
-
Contral Panel Home . . . . .
View your basic network information and set up connections
I Change adapter settings I 1L E=g 0 See full map
e~ -
Change advanced shaniny
kol 2 USERCBUL2-PC NETGEARSD-5G Inkesmet
9 {This cornputer)
View your active nebworks Connect or disconnect  |S
MNETGEARSD-5G Access type: Internet
Public netwark Connectione: U Locsl Ares Connection 2
Change your networking settings
o GG Set up a new connection or netwark
HomeGroup = sm up & wireleds, broadband, dial-up, ad hee, af VPN connection; o St up & router of Botess
Internet Options paint,

Windows Firesall

-'5. Connect o & network

e - - aa . Fa—— s
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3. Right-click on Local Area Connection and select Properties.

' (=[5 e
@Q"—E' “ Net.. » Netw.. ¥ - | +y || seqrch Net j o

Pipe ID Control System. RF096-35/55-100 Series

Organize + = ~ [ a.
Local Area Connection 2 3
" NETGEARS0-5G
@7 Intel(R) PRO/100 VE Network Con.. % Disable
l:_ testing 51_"“"‘
== Disconnected Diagnose

§* WAN Miniport (LZTP) - . .
¥ EBndge Connections

l-; VPM Connection
— E-M Disconnected Create Shorteut
& WAN Miniport (L2TF)

Delete

B Rename

!'&' Properties I

4. Select Internet Protocol Version 4 (TCP/IPv4) and click on Properties.

-
@ Local Area Connection 2 Properties ﬂ

Metworking | Sharing

Connect using:
iF Intel{R) PRO/100 VE Network Connection

This connection uses the following items:

B 0105 Packet Scheduler -
Q File: and Printer Sharing for Microsoft Networks
2. General MDI5 Protocal Driver

i |ntemet Protocol Version & (TCP/1PvE
Intemet Pratocal Version 4 (TCP/IPv4) |

m

i Link-Layer Topology Discovery Mapper /0 Driver

i Link-Layer Topology Discovery Responder -
1 | i | »
o) [ ]
Description

Transmizssion Control Protocol/Intemet Protocol. The defautt
wide area netwon protocol that provides communication
across diverse interconnected networks.

| oK || Cancel |

5. Select Use the following IP address and enter the IP address, Subnet Mask,

Default Gateway and DNS server.
Click OK and close the Local Area Connection Properties window.
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Internet Protocol Version 4 (TCP/IPvd) Properties | B

General |
You can get IP settings assigned automatically if your nebwork supports

thes capability. Otherwise, you need to ask your network administrator
for the appropriate [P settngs.

Obtain an [P address automatcally
|8 Use the following [P adaress: |

[P address: 192.168. 1 210
Subnet mask: 255.285. 0 . 0
Default gateway: 192,168 . 1 . 1

Obtain DS server address automatically
@) Uisz the following DNS server addresses:
Preferred DNS server: 8 .8 .8.¢8

Alternate DNS server: 4.2 .2 .1

| validate settings wpon exit Adyanced...

9.2. PLC
1. Double-click the TIA icon to start Step 7 V11.

TIA Ports

2. Click Project view.

T
™ Siemens

Open existing project
Lreate new PI(}-]E'H

Migrate project

Welcome Tour

Installed software

Help

Click "Project view"

User interface language

P Project view
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3. Search for accessible devices.

Project Edit “iew Insert Online Options Tools Window Help

Oy soveprojec: @ X 1 Ty X W22 [ W EE B QR F coonline ZF coofiine | §

Project trea [ 4
| Devices | - Stepl: Expand the option

Step2: Select network interface
card and expand

‘1 Online access

¥ L] COM [RS232/PP mult-master cable)
F L COM <2 [RS232PA mult-master catile]

L=
E
=
?
£
Tgua

ff§Update sccessible devices Step3: Double click icon to search
b L TeleServce [Automanc protocol detecuion] accessible device
b (i SIMATIC Card Reader

4. Select PLC and click the Online & diagnostics button.
|

Popr [dr Oes e Qrdee  Opregs Teolt G pelp Tetaly bntagiatad Astematios
9 Y H sy & X W Cax Mg P BE R F comrirn P LARE"* PORTAL

| [harvbins

1eQ

'+

cmbie adowid

LT TERH Y

B COME 83232 PP sl rranker cabial
B ST v e i

B Ve aal FTLEN 18 P PO Pal Bfvar

Stepl: Select PLC by mac
ddress and chok reght button

Jdguu

WRTE Cwd Fenfes

] L Step? Click "Ondine &

v Dwtails view llagnostics™ bulton
LE

%

0 Papriteey

'l".'lh |'\'_f Lggmistios

5. Set the IP address and the subnet mask.
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Step2: Set IP & Mask
Assign IF address tep

0016 -g¢on -oc 00

192 168 .1 .21
255 255 .0 .0

o o0 0 0

Step3: Click "Assgin IP address”
button

6. Set the device name.

Stepl: Click Assign name

RF096-35/55-100 [Revision 1.0.0] 12.12.2018
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9.3. [1-7580 module

1. Search for accessible devices.

Project Edit Yiew Insert Online Options Tools Window Help
S A sevepoject S X I8l x Q2@ g T MG E R F coonline  F Gooffline A

Project tree M 4

Devices | - Stepl: Expand the option
00

Step2: Select network interface
card and expand

f_' Online accass
b L[| COM [R3232/FF1 multi-master cable]
b L[] COM <2» [RS232/FF multi-master cafile]
b [ PLCSIM VS [MPI]
w [ 1 intel(R) FROM 000 MT Netwark Cannection

Tgud

[} Update accessible devices Stepl Double click icon to search
¢ ]| TeleServace [Automanec protocol detecoon] accessible device

¢ [ SIMATIC Card Reader

~  Details view

Marne

2. Select I-7580 module and click the Online & diagnostics button.

Praject  Edit  Miew  Inzet  Online  Options  Tool:  ‘Wndow Help
S i soveprojess G| X 0] Gy X 92 [ G E B RS soonine oF cocfine o IR > [

Project tree

Devices |
i -] = Stepl: Select I-7580 module by mac
address and click right button
+ [y Online access =

» Tl CoM [R52320FP mult-master cable] 18
b OOM <2 [RS22PM multi-master o |
» D PLCSIM S x WA

w i Intal{R) PROM 000 MT Metwark Conn,

~  Details view
¥ Step2: Click "Online & diagnostics”
Name ¥ button
Y Online & diagnostics

3 Properties

Wy e

Cnline & diagnostics

interdace Intel(R) FROM 000 MT Neteork Connechion was started
= rapleted for intedace Inteb(f) PROM D00 MT Network Connection. |
- interdace intelR) FROMA D00 MT Heteork Connechon was staked
= rpletad far intadacs Intab(R) PROV D00 MT Natsork Connecton. |

G Fropemies AlteErter | interiace inteb(R) FROM D00 MT Network Connsction was stamed
Iﬂ' Scanming for oeaces completed for intednce Irnteb{R) FROM 000 MT Network Connection. |

3. Set the IP address and the subnet mask.
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Devices |
i00 2

¥ ) 00M <2s [RE2ZIDFA mulenasmer o I A
¥ ) PLCEIM v MaFI )
w [ Inceii) POVl D00 MT Meswark Conn. 18,
ﬁ;- Updata accasnible divicei =
» [ 7580 [ 234 50-T0-3AC)

* Diagrssncs
Genersl

33N name
Reset bo Bactory setti

¥ il ropdas-i Biod

n IP address |

I'.-cvdumsd151epl: Click Assig
[ Cwm 3
[T ————
Heme

Onling & diagnaestics

4. Set the device name.

Assign IP address

AStu:pZ: Set IP & Mask |

7

N9 168 1 2
55,255 .0 (1]

1P sddress
Subnes masid

[ Wse router

Router sddre sy

r Y

Step3: Click "Assign IP address”™
button

= Dingnostics
Genersl

+ Functions

Stepl: Click Assign name

T

<] n »

PROFIMET device ma | FISE0 I
/z }-7580

IStcp2: Input device name I

Accessible dewices in the network: 03

IFaddress

MAL sddress

Type Mame Status

Step3: Click "Assign name” button |

[ LED flashes ] | [

10. GSD import

Please follow the steps to import the GSD file:
Step 1: Get the GSD file

The GSD file can be downloaded from an FTP site:
ftp://ftp.icpdas.com/pub/cd/fieldbus cd/profinet/converter/i-7580/gsd/

Step 2: Import the GSD file

1. Double-click the TIA icon to start Step 7 V11.

TIA

a/1t

TIA Portal V11

RF096-35/55-100 [Revision 1.0.0] 12.12.2018
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2. Click Project view.

T
T Siemens

Open existing project

Create new project

Migrate project

Velcome Tour

Installed soltware

Help

Click “Project view"

User interface language

F Project view

3. Select Menu > Options > Install general station description file (GSD).

Froject Edit View Insert Online | Options |Tools ‘Window Help
i (% B save project B X =] | Y Settings

pooit packages

Install general station description file (G5D)

ﬂ Show reference text

L] Global libraries

Select "Install general station

4. Select and install the GSD file.

RF096-35/55-100 [Revision 1.0.0] 12.12.2018
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Install'general station GESCHIPLION FIlE g

Source path: CAGSD
Content of imported path /

ver{Step1: Select the GSD file directory

¥ GSBMLV2 3-ICPDAS7560-20140... V2.

DFIMET I...

Step2: Select the GSD file

Step3: Click "Install" button

L install ! | cancel |

11. Project setup

Please follow the steps to setup the project:

Step 1: Create the project
1. Double-click the TIA icon to start Step 7 V11.

TIA

&/

TIA Portal V11

2. Create the project.

Create nirw project

Fropect narme m‘\‘

m' : Stepl: Input project name |

#

[

Stepl: Select "Create new project” Step3: Click "Create” button I

Step 2: Project configuration
1. Add the PLC device.

RF096-35/55-100 [Revision 1.0.0] 12.12.2018
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First steps

Open existing project Project: "Project?™ was opened successiully. Please select the next step:
Create new project
Migrate project

Close project

Select "Configure a device” | ——p»

o b Configure a device
Welcome Tour .
e ] \ y Write PLC program

l_ _| Configure an HMI screen

Installed software

User interface inguiage

Open the project view

2. Select Add new device.

Add new device 1 Step2: Select your device
B Show all divdices e .
PL
=

' Add mew device

L= LR FAREE Y e U]

=
o CPU 121 1 DDy

3
L]

D b L P 273 ALy
* [ €FU 127 3 D000 Drder no EEST 2181 BD-IB0
¥
¥
®
®

ikl U1 3 DOy - .
Ly Va2l -
. - M TP 1A Ao
Stepl: Select "Add new device # TPU 1214C00DOTC Desorpton
 CPU 1 274S DO
LR Loy e 4 1200 i 04 = VO SSICURCE, D404 el o
@ Configure network [ SIMATE 57308 AlZ o boand. 3 Bgheapeed cowsters
P gy » [ smamic 57408 {expandakle with degital signal beand) and 3
L HaATY BT L wmhnm:u!mmix:sm&jzi
Fow el comarremicasian 01 i) 009
instrustiens, FOFINET mterace b
Progeeeming, MU sad FLC b3 FLC
cemmurstation

Step3: Click “Add” button |

S

3. Set the PLC name to «PLC_1».
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| Topology view [,L 1

% Hetwoik 1§ Connections |HMI connection :' % == Q: 100 T‘

RLC T
CRUIZNC

Stepl: Select "Properties”

Step2: Select "General”

/ iBPmpmiu iﬁ-
| General

. Bz Step3: Input device name

General

Gantlagendarrnation
¥ FROFINET interface Project information x
b HAID04
b A2 lHumE: [T=x] ]
b High speed counters (H5C) Jaxhar
F Pulse generators (PTOUPWM)
Startup '
Cycle n

Communication load

icpdns |
Cofmment [~]

System and clodk memory
b Web senssr

Tame of dary i]

Friection Fosimonhumber. |1 |

CONARECTIN PESHURCES

Croerview of nddresses Catalog information

4. Set the IP address and the subnet mask for PLC and add the new subnet.

LC1
CFUI2NIC

Stepl: Select "PROFINET interface” -> "Ethernet addresses”

= S Properties |

J General
Sanaral
~ FROFINET interdace
General

Ethernet addeesses

ik Ethemet addresses

Interface networked with

Fubnet -

Time synchr

> DISDG4 Step2: Click "Add new subnet” |=——® Sl new bt
P A button

¥ High speed couriter
k Fulse generstors (FTOMFPWM)
STHmUp

IPaddress: | 192 168 .1 . 21
ol Step3: Set IP & Mask | ————— .
Comenunication load Subnet magk: | 255 L 255 . 0 g |

Systern and clock mernory [ use IF rouner
F Web sercer

(&) Set P address in the project

Router addre

L ‘e ) i )
ErTEmpTTOTS

5. Add the I-7580 module.

Time of day
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- 'Lrﬂl.ﬂll.lu

|-¢5&ﬂrch::-

E Filter
L1 v mrLc
» (3 HMI
] _F' PC systems
» [ Drives & starters
3 T- Metwork components
» [ Detecting & Monitoring
» [ Distributed VO
» [ Field devices
v [ Otherfield devices
~ (i FROFINET 1O
b L Drives
w [ Gateway
Double click I-7580 icon to [ Siemens AG
add this device T~— M ICPDAS

~ [ 7580
[l 17580 2-Port Device

» (@ Ident Systemns
b [- Sensors
» [ PROFIBUS DP

6. Select the PROFINET interface.

& Topology view |dh Net
g% Meowork| $F connections [HMI connection =] | H @‘lt ['lﬂl:m E‘

PLC_1 L7580 o
CRUT211C F7S80 2-Fort D... "E'.q '

el
rm—“nsrgslsc: 12 controllar
PLE_ 1 PROFIMET interace_1

[PAE_T

Step1: Click "Not assigned” Step2: Select "PLC_1.PROFINET
interface 1"

7. Set the device name to «i-7580».
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§ 10 system: PLC_1.0
PLC_1 17580 —
CPUI211C 17580 2-Port D.. be Stepl: Click
L I-7580 icon
||
P PLC_ 1 PROFINET 10-Syste..,

&, Properties IELII'II‘-J ]!l'g

Step2: Select "General”

“

General

= dee i) General
General

Ethernet addresses Mame: | 7560
b Advanced options Author | icpdas
Identification & Maintensnce
Comment

Step3: Input device name
]

8. Set the IP address for the I-7580 module.

O systern: PLC_T.PROFIMET IC

PLC 7580
cPU1ZIIC 17580 2-Pork D...
H.E 1

FLC_ 1 PROFINET I0-Gyste
|-7580 G Properties i Info | % Diagnos

General
b General -|Stepl: Select "PROFINET interface”
'+ FROFINET intertace [X1] / -> "Ethernet addresses”

General
Ethernet addresses

Subner | FANE_1 =]
Identification & Maintensnce | Add new subnet
.
I IP protocol
[ Use IF protocal
Step2: Input IP address @ L

Waddress: | 192 168 .1 nd|
b o |

- L : PP
Uz [P router

9. Set the module type for the 7580 module.

[ Topolagy view |y Hebwok wiew Ijnn—t«ﬁ- "n.u—

I Dedoe awerdew = w | Catalag |
Stepl: Select "Device view” St 5
W ot Pack Mot leddmi O wdden Thod rwme Commant
- FFED [ ] (] T ET ] il Pilma
b imenal L] o TR 7580 2o Dicn
ESW.0 Ingrat XiBytn Dt @ [ 13 15D D eput 338y = [ gt arvd Dot Mohabns
— e
Step2: Select module type -ln;hw.z;bmm:;dmz
and double click this icon to I v e B g et D
add rmodule [ i F ¥ gy Ot My
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10. Set parameters for the 7580 module.

[ Device averview |

Stepl: Click module |

w . Module Rack  Slot | address | G addre... Order nig. Firmwware Comment
w k750 LY o B0 2For Device  R7SE0 330
L i) T T Frsog
BEW: 1 Input & &iyte Output.., 0 1 1.4 1.4 RSW: 1input E4Byte ..

Step3: Set Module
parameters

REWED Input: 32Byte Output:32Byte 1
Module parameters —
VS nddres General parameters

Bawd rate: | 115200 J=|
Fanty. | Even -
Step2: Click "Module " Data bit |8 data bit I=]
para meters” F Stopbit | 1 stop bit H
i End char ol input dota: | Hone =]
Inpus fved length datac | Disable ]:‘
Unit of e sut walue: 1 ms M
Dingrosis cltime our  Mose .

11. Compile and download to the device.

Projece | Edt [Veew insert  Onlise  Optisns  Took  Window  Help

Pee  EOE Verw  Inser | Oeles [Optins  Tools  Windrw  Help

IE.tep!I.: Select network interface

Frpa o tha P nmdnia | ||

e o P
¥ Conmaiied v bEis TR 100 L T00
Bl tcmeng aaad.

90 epenotia rec HFABRGEG ¥« R el N tin = DB G A
H""‘- - 4 as \
(et - lation
L m.\:! 5 o etk [ Cornesigl L [1oom
% N R capy vt [an [=] %= & &t o e -
(Pt et | ]
X oebete bei |51!p2 Click "Edit” -> "Compile” | Saarbbprbenborbeir———
T o qn;/ N
x Find wrd snplece K .
[+ Er— | Shep3; Click “Online” -> "
s “Download to device” [ T—— >
iy Resanaitie devesn =2 M
M Stancru CordiShiftef
i Fopemes ARaErcer | IR Svop U e fhidne
P 1 e Onlire & disgrasncs Gl I—
&:me b — =~ 1 UG kgt P e ritet ;{"
—|Stepl: Select PLC1's icon ;
(3] l {1} I
Comdgared wooeay rasbny o WLV
- [A——— (. mddemia -
Lo TUTHINCADEC P LA L] L
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ommw‘
St | luge Measege A
4 8 = nco Roady s lasdeng
@ Thot yisdtmrnre well roit e Basdedd, BeaupE Lhe Srlne: SIB0UE IF Ui
@ & Deviosconfgunc. Debein and replace Tyoem date in tegec Creriand 1o dece

Click “Load” button

R

9 Sitwhun anad wchar sl downilascng b deace

w1 lugE LT AT
4 q - R B ansdreg b3 e FRRR T —
[-] Tt Joltmnie b3 AL Beben bigded Beteul A i urordane

i B Jown maduben St ol sk downlcadeng o desion

/

|5tE|:|1: Select "Start all' I

Step: Click “Finish” button |

<[

g Properties  |*id Info

JGenalal | Cross-references | Compile I

! Message Date

Froject 57-1200_7580_001 opened, :
o Download completed

o = Start downloading to device.
~ PLC1 and no error

1=

i

o w Hardware configuration

(] Hardware configuration was loaded succe ssfully.
ﬂ The software has not been loaded, because it is up-to-date.
@  cConnected to FLC_1, Address IP=192,168.6.211,
G Connection to FLC_1 terminated.
&  Connectedto PLC_1, Address IP=192,168.6.211.

B I e

Loading completed {errors: 0; warnings: 0).
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12. Communication

12.1. Communication sequence

The 7580 module basically contains 4 buffers:

¢ PROFINET IO device input buffer.

¢ PROFINET IO device output buffer.

e COM port input buffer.

e COM port output buffer.

The PROFINET IO controller basically contains 2 buffers:

e PROFINET IO controller input buffer.

¢ PROFINET IO controller output buffer.

In the 7580 module, data is transferred from the COM port input buffer to the
PROFINET IO device output buffer, and from the PROFINET IO device input buffer to the
COM port output buffer. The data flow is illustrated below.

x
74
g
L
=
-
L
=
™
o)
[v4
o

SERIAL NETWORK

During each message cycle, the PROFINET IO controller writes the content of its
output buffer to the PROFINET IO device input buffer and reads the content of the
PROFINET IO device output buffer to its input buffer. The exchange cycle is taking place
even though the content of the PROFINET IO controller and PROFINET 10 device output
buffer has not changed. The data flow between the PROFINET IO controller and the 7580
module is shown below.

i

PROFINET 10

Device

PROFINET IO

Controller

Output

Buffer

Input
Buffer

PROFINET NETWORK

RF096-35/55-100 [Revision 1.0.0] 12.12.2018



e{&}@ RIFTEK
Sensors & Instruments Pipe ID Control System. RF096-35/55-100 Series

12.2. PROFINET Input Data Area

The maximum input data length of 7580 is 512 bytes. The first 8 bytes of the
received input data are reserved for the communication status. The remaining data in the
input data area represents the data packet received from the serial network. The 9th byte
therefore shows the first byte of the received serial data.

0x00 I-7580 does not transmit I/O data.
0 0x01 I-7580 transmits data to the COM port.
0x02 I-7580 receives data from the COM port.

Bit 0: Output FIFO overflow
Bit 1 : Input FIFO overflow
1 Error State |[Bit 2 : Output Data loss
Bit 3 : Input Data loss

Bit 4 : Input Data overflow

2 Received data length (High byte)
Length

3 Received data length (Low byte)

4 Input Received data count (High byte)

5 Count Received data count (Low byte)

6 Output Transmitted data count (High byte)

7 Count Transmitted data count (Low byte)
8~ 511 Data Receive data from the COM port

The 7580 module has three modes to identify data from two batches of data
packet. These modes are: (1) Interval time, (2) Fixed data length, and (3) End character of
data.

12.2.1. "Interval time" mode

If the time between two consecutive bytes exceeds the timeout value, the module
transfers the data from the COM port input buffer to the PROFINET 1O device output buffer.
The default timeout value is set to the duration needed to send one data byte. That means if
after a time period of one byte no additional data arrives, then the data that is already in the
COM port input buffer will be regarded as a data packet.

The interval time between messages arriving at the COM port must be greater than
2 milliseconds.

12.2.2. "Fixed data length” mode

The converter counts the number of bytes arriving at the COM port. If the specified
amount of data has entered the serial input buffer, the content is removed from the input
buffer and transferred to the PROFINET IO device output buffer. The last string will only be
send after a transmit time of three bytes has elapsed. To use this feature, you need to set
the “Input fixed length data” parameter to “Enable”. The data length has to be defined in
bytes 5-6 of the PROFINET output data area (please refer to section "PROFINET Output
Data Area").
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Fixed Length : 5 (byte 5, 6 of PROFINET output data area)

String arriving at the Com Port:

01|02 03|04 05|06 07|08 09| 0A

String Count : 3 | ‘

SIUUERE 01 | 02 | 03 | 04 | 05
S 06 | 07 | 08 | 09 | 0A

String 3:

String 3 will only be send after a transmit time of three bytes
has elapsed.

12.2.3. "End character” mode

As soon as the converter detects the end characters of the incoming serial data
stream, it removes the data from the serial receive buffer and transfers it to the PROFINET
IO device output buffer of the converter.

If the time interval between two consecutive bytes is longer than the time needed to
transmit three bytes, then the module treats this situation as an end of a string.

To use this feature, the "End char of input data" parameter must not be set to
"None".

Example 1: Example 2:

The end character : CR(0x0D
The end character : CR(0x0D) e charmicing: LRI
Time interval between two consecutive bytes is longer than

String arriving at the Com Port: the time needed to transmit three bytes
01 /02 0D|03 0D |04 05 06 | 07 | OD String arriving at the Com Port:
String Count : 3 @ String Count : 3 Jl
String 1 :m String 1:m
sting 2/[E] SRS 03 | 04 |
SR 05 06 07 00
LR 04 | 05 | 06 | 07

12.3. PROFINET Output Data Area

The maximum output data length of |-7580 is 384 bytes. The first 8 bytes are
needed to set the communication behavior of the converter.

1 0~ 255 Data output command.
0x01 Control bit — clear all diagnostic messages.
5 0x02 Control bit — clear Received data count.
0x04 Control bit — clear Transmitted data count.
3 Output data length (High byte).
Length
4 Output data length (Low byte).
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5 Fixed data length (High byte).
Length
6 Fixed data length (Low byte).
7 0~255 Interval time between the two batches of the data.
8 0~255 Timeout value.
9~384 Data Output data to COM port.

12.3.1. Data output command (byte 1)

The PROFINET IO Controller is cyclically polling the I-7580 module. The PROFINET
IO Controller sends data from its output buffer to the input buffer of the converter. If no new
data is put on the PROFINET IO Controller output buffer, the PROFINET IO Controller sends
the same data in each polling cycle. Therefore, it is necessary for the converter to detect
whether the data arriving at its PROFINET IO device input buffer has already been sent
before or is new. The converter recognizes a new data packet when the value of the first
byte differs from the previous data packet. A change of the first byte results in an immediate
output of the newly arrived data (at the PROFINET IO device input buffer) to the serial COM
port.

When the user wants to send a new data packet to the converter, the user should
increase progressively the first byte (ex: 0->1, 1->2, 2->3, ..., 255->0), and the converter will
send the new data packet to the serial COM port. If the user changes the first byte but
doesn’'tincrease progressively it (ex: 0->2, 1->3, 2->5), the converter will send a diagnostic
message "Output data - data loss". This message informs the user that the PROFINET data
may be loss.

ATTENTION!

The converter will send no data to the connected serial devices if the content of the first byte of
Q two consecutive PROFINET messages is identical. Even if the remaining bytes differ, no

message will be forwarded to the COM port. The converter detects a new data packet only by

checking the first byte.

12.3.2.  Control bit (byte 2)

Bit 0: When this bit is set, all diagnostic messages sent by the 7580 module will be
cleared.

Bit 1: When this bit is set, the -7580 module sets the Received data count to zero
(please refer to section "PROFINET Input Data Area").

Bit 2: When this bit is set, the I-7580 module sets the Transmitted data count to
zero (please refer to section "PROFINET Input Data Area").

Bit 3~7: The remaining bits have to be set to zero.

12.3.3. Output data length (byte 3, byte 4)

The default value for the output data length is 0. It has to be set for every single
output command, otherwise no data will be sent to the COM port.

These two bytes determine the number of bytes copied from the 7580 PROFINET
IO device input buffer to the COM port output buffer. This means that regardless of the data
length sent by the master, only the number of bytes specified in the third byte will be
forwarded to the COM port.
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12.3.4. Fixed data length (byte 5, byte 6)

These two bytes determine the length of the response data string. The converter
waits until the data arriving at the COM port buffer has reached the specified length.

To use this feature, the "Input fixed length data" parameter has to be set to
"Enable".

12.3.5. Interval time (byte 7)

This byte can increase the interval time between two batches of the data packet. It
means the converter can delay the data output from PROFINET to the COM port.
Example: Interval time — 15 ms.

PROFINET Serial

Network MNetwork

Internal Time

15 ms

PROFINET IO I-7580

Controller Converter

12.3.6. Timeout value (byte 8)

The timeout is only relevant for the communication between the |-7580 converter
and the serial network. The converter receives the response of the device at the COM port
as a continuous data stream. A silent interval in the data stream exceeding the timeout
value signals the converter the end of the message and forwards this message to its
PROFINET IO device output buffer.

Valid values for the timeout: 0 to 255.

The value "0" represents the minimum value which equals the transmission time of
one byte [(start bit+data bit+parity bit+stop bit)/Baudrate].

The value "1" assigns a timeout value of either 1 or 10 milliseconds depending on
the chosen unit (1 or 10 ms).

The value "255" represents either 255 milliseconds (time unit: 1 ms) or 2550
milliseconds (time unit:10 ms).
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This byte specifies the timeout for the data stream of the serial response. If the
multiply responses are expected for every request sent by the converter, then the timeout
applies to all these messages.

12.4. Communication between PLC and system

Communication between PLC and system:

Area Data from PLC to System Data from System to PLC
byte Description Var Type Description Var Type
0 [Calibration diameter Real  |Last diameter read average Real
4 Real  [Last diameter read minimum Real
8 Real  [Last diameter read maximum Real
12 lgﬂoeisfg;zmp?;; )position (from a zero Real Real
16 Int Int
18 Int Int
20 Int Int
22 Int Int
24.0 |Start calibration command Bool  |Calibration running Bool
24.1 Bool  |Calibration Done Bool
24.2 Bool  |Calibration error Bool
24.3 |Start measure command Bool  |Measure running Bool
24.4 Bool Measure Done Bool
245 Bool  [Measure error Bool
24.6 |New data transfer Bool New data transfer request read Bool
24.7 Bool  [New transfer data read Bool
25.0 |Abort measure Bool  |System error Bool
25.1 [Move to zero Bool  |Mowe to zero running Bool
25.2 Bool  |Move to zero Done Bool
25.3 Bool  |Movwe to zero error Bool
254 Bool Bool
25.5 Bool Bool
25.6 Bool Bool
25.7 Bool Bool

12.4.1. General information

Every system error of the pipe control system must set the System error variable.

If this bit is raised up during any measurement, every cycle will be interrupted and
measurement results will not be read.

If for any reason PLC sets the Abort measure variable during the measurement
cycle, the pipe control system must finish the running procedure and move a laser sensor
into a safe position. This can be done if the operator checks for any anomaly during the
measurement cycle.
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12.4.2.

12.4.3.

12.4.4.

12.4.5.

Data transfer

e PLC prepares variables with the new data according to production requirements:
Calibration diameter, Measurement position.

e PLC requires to save the new data in the pipe control system by setting the New
data transfer flag = TRUE and waits until the process is complete.

e The pipe control system sets New data transfer request read = TRUE and
holds it until all data is read.

¢ When the pipe control system has finished reading the new data from PLC, it sets
New transfer data read = TRUE and holds this flag waiting a reply from PLC.

e PLC reads that the pipe control system has completed the procedure and resets
New data transfer = FALSE.

e The pipe control system resets variables New data transfer request read =
FALSE and New transfer data read = FALSE.

Calibration

e PLC requires to perform the calibration procedure for the pipe control system by
Start calibration command = TRUE and holds this flag until the process is
complete.

e When the pipe control system starts the calibration cycle, it sets Calibration
running = TRUE and holds it until the process is complete.

¢ When the pipe control system has completed the calibration process, it sets
Calibration Done = TRUE and holds it waiting a reply from PLC.

e PLC reads that the pipe control system has completed the procedure and resets
Start calibration command = FALSE.

e The pipe control system resets variables Calibration running = FALSE |,
Calibration Done = FALSE.

Measurement

e PLC requires to make a new measurement by Start Measure command
TRUE and holds the flag until the process is complete.

¢ The pipe control system starts the measurement cycle, sets Measure running
TRUE and holds it until the process is complete.

¢ \WWhen the pipe control system has completed the measurement process, it writes
variables Last diameter average, Last diameter read minimum, Last
diameter read maximum, sets Measure Done = TRUE and holds this flag until
all the measurement data is read by PLC.

e PLC reads that the pipe control system has completed the measurement
procedure and resets Start Measure command = FALSE.

e The pipe control system resets variables Measure running = FALSE, Measure
Done = FALSE.

Go to zero

e PLC requires the pipe control system to go to a zero position, sets Move to zero
= TRUE and holds this flag until the process is complete.

e The pipe control system starts to move a laser sensor to a zero position, sets
Move to zero running = TRUE and holds the flag until the process is complete.
¢ \When the pipe control system has completed the process, it sets Move to zero

Done = TRUE and holds it waiting a reply from PLC.
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e PLC reads that the pipe control system has completed the procedure and resets
Move to zero = FALSE.

e The pipe control system resets variables Move to zero running = FALSE,
Move to zero Done = FALSE.

12.5. Communication tests

The user can perform communication tests by connecting the system to the PC
using the Ethernet connector.

Step 1: Run SSH client
1. Onthe PC, we use "PuTTY" to test.

_ Basic options for your PuTTY session
Teaminal Specify the destination you want to connect to
- Keyboand Host Name (or IP address) Port

- Eell 2
- Features Connection type:
- Window JRaw (O Teinet ) Rlogin @ 55H () Seral

EE:?E:_DE Load. save or delete 3 stored session

- Translation Saved Sessions

- Selection
- Colours Diefauit Sﬂu-l'lgﬁ
- Connection
. Data

- Prouy
- Telnet
- Rlagin
+- 55H

- Seal

2. Enter a host name 192.168.1.100 as shown below, and click Connect (Open).

Specify the destination you want to connect to

Host Name (or IP address) Port
1192.168.1.100 |22 |
Connection

type:
ORaw (OTelnet ORogin @SSH O Seral

Step 2: Work with terminal

1. Write Login and Password:
Login: pi
Password: raspberry
2. After 5-10 seconds, when you see a picture as shown below (the process is
restarted for a new session), press Ctrl+C to end it.
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@ pi@raspberrypi: ~ - O .4

3. Enter the command «ps -a» to check if the «run» process is exited. If the process
still works, kill it by the command «Kkill -9 XXX», where XXX — the number of the «run»
process.

range 18

5. Make a selection by typing a number [1-4]:

1 - Test the data transfer command by setting the measurement position to 10.5
mm.

2 - Test the calibration process.

3 - Test the measurement process.

4 - Test the "move to zero" process.
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12.6. Diagnostic messages

The 7580 module has two types of diagnostic messages: "Output Data Error" and
"Input Data Error".

FIFO overflow.
Output Data Error
Data loss.
Input Data Error FIFO overflow.

12.6.1. Output Data Error

1. When the PROFINET network speed is higher than the serial network speed and
the PROFINET IO controller continuously transmits data to the I-7580 module, the
output buffer of the I-7580 module will overflow, and the I-7580 module will send a
diagnostic message "Output Data Error — FIFO overflow".

2. When the 7580 module receives the data output command (first byte of the
output data area, please refer to section "PROFINET Output Data Area") from
the PROFINET IO controller and the command is not increased continuously (for
example: 0->1, 1->2 ... 254->255, 255->0), the 7580 module will send a
diagnostic message "Output Data Error — Data loss" to the PROFINET IO
controller.

12.6.2. Input Data Error

1. When the serial network speed is higher than the PROFINET network speed and
the serial device continuously transmits data to the I-7580 module, the input
buffer of the 7580 module will overflow, and the 7580 module will send a
diagnostic message "Input Data Error — FIFO overflow".

2. When the 7580 module cannot receive data in time from the COM port, it will
send a diagnostic message "Input Data Error — Data loss". Please refer to
section "PROFINET Input Data Area".

3. The maximum input data length for the COM port of the -7580 module is 506
bytes. When the COM port of the 7580 module receives data larger than 506
bytes, it will send a diagnostic message "Input Data Error — Data overflow".

13. Intended use

13.1. Preparation for use

e Check the condition of the output window of a laser sensor and, if necessary, wipe
it with a soft cloth.

¢ Rotate a laser sensor by hand and check the smooth progress.

e Check the cables and power supply.

e Make sure that the network settings are correct.

e Switch on the system.

¢ Run the test procedures. Please refer to section 12.5. "Communication tests".

13.2. Measurements

Run the sequence of commands described in section 12.4. "Communication
between PLC and system".
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14. Technical support

Technical assistance related to incorrect operation of the system and to problems
with a service program is free. Requests for technical assistance should be addressed at
support@riftek.com.

15. Warranty policy

Warranty assurance for the Pipe ID Control System RF096-35/55-100 Series - 24
months from the date of putting in operation; warranty shelf-life - 12 months.

16. Revisions

Date Version Description
12.12.2018 1.0.0 Starting document.
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