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Contact NDC
Online Support

You can access the NDC Customer Support portal, myNDC at https://ndc.custhelp.com.

myNDC is a cloud-based portal that allows you to get product support by phone, ask a question, provide feed-
back, submit an RMA request or access information in our on-line knowledge database. You can browse the
myNDC site or create a myNDC account.

e To create a myNDC account, click Log In or Sign Up. After creating the account, you will be immedi-
ately logged in. To log in on subsequent visits to myNDC, click Log In, enter your user name and
password, and then click LOG IN.

e To submit an RMA, click on RMA Request and follow the on-screen instructions.
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NDC Contact Numbers

Please have your sales order number at hand before contacting NDC.

Americas

Asia Pacific

EMEA
(Europe,
Middle East,
Africa)

+1 626 939 3855

NDC Asia Pacific Customer Service Toll-free contact numbers:

Thailand: 1800 012 048
Indonesia: 00 1803 016 4969
Korea: 00 7981 420 30749
Malaysia: 1800 81 9290
Taiwan: 00 801 128 027
India: 000 800 0402 514

Singapore non toll-free number: +65 6579 2411

Email ID: osc-apac@ndc.com

+81 (0)3 3255 8157

+86 21 61133609

Germany: 0800 1123194

Italy: +39 0331 454 207

All other countries (English speaking):
+44 1621 852244
Please select option 2 to be connected to the service team
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Caution

o The equipment described in this manual contains high potential voltages. Isolate the mains
supply from the equipment during interconnection and maintenance.

o If the gauge is not installed and used in the manner prescribed in this manual, the safety pro-
tection afforded by the equipment may be impaired.

e For complete electrical safety in operation, the equipment has been supplied with double-pole
neutral fusing incorporated. Do not modify in any way.

PROFINET 10: Caution | i



Storage & Unpacking

Storage

Pending installation, store between 0°C and 70°C at less than 60% relative humidity. Allow the equipment to
regain ambient temperature prior to installation.

Unpacking
Note: Before unpacking your on-line gauge, make sure you check off all the items against the packing list.

Retain the packaging used to ship all parts of your system, so that in the event that the equipment needs to
be returned, it can be suitably re-packed for its safe return.

Open the packaging carefully and remove each item. Take the items to a clean room for inspection. Check
that all the items on the Packing Note / Scope of Supply, have been supplied. Check that they are free from
external damage, the connectors are free from dirt, and the cables are not chaffed or kinked.

ii | PROFINET IO: Storage & Unpacking
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CHAPTER

1

1 ‘ Introduction

The following supplement should be read in conjunction with the PrediktIR Il User guide to ensure a reasona-
ble level of familiarity with the gauge.

The PROFINET IO option enables the PrediktIR 1l gauge to be a slave device on a PROFINET network, al-
lowing gauge data such as the real time measurement values, calibration parameters, gauge status and diag-
nostics to be read and written from a PROFINET master.

Note that the PROFINET IO communication stack runs inside the PrediktIR Il gauge and is enabled as part of
the factory configuration. It can also be enabled in the field as a purchased option, with assistance from our
Customer Care representatives.
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CHAPTER

2

2 | PROFINET IO Implementation

The PrediktIR Il Gauge implements a PROFINET 10 Device with the following capabilities:
e Cyclic (RT Class 1)
e 1AR
e 1InputCR
e 1 OutputCR
e 1Alarm CR
e Cycle Time (interval between two parameter value updates):
New measurement data from hardware: 32 ms
e General:
o Processing DCP requests
o Processing RPC requests
o DHCP supported
o PROFINET specification V2.3
Further implementation details may be found in the PROFINET 10 GSDML file.

The Device name, Initial IP address, and other settings may be altered using Profinet supervisor programs
such as Proneta or Profinet Commander.

The PrediktIR 1l Gauge is not certified by PROFINET International as a PROFINET IO Device; however, it is
targeted at Conformance Class A.

The PrediktIR 1l Gauge is tested with de-facto industrial standard Siemens PLCs (CPU 315-2, CPU 317-2,
CPU 414-2, CPU 416-2, CPU 1212, Software PLC) using the configuration software STEP7 5.4,

PROFINET IO: PROFINET IO Implementation | 2-1
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CHAPTER

3

3 | Physical Connection

The PROFINET connection is made through one of the following two peripherals that is connected to the
gauge:

e Gauge Control Interface (GClI)
e Power Hub (PH)

GCI/PH GAUGE

User's PROFINET Ethernet switch

Other Devices including the master

PROFINET IO: Physical Connection | 3-1



The PROFINET connection point is the same in all the units - through a screw termination block marked
ETHA4, as circled in red in the photo below.

leeaeeemanis,.
@b

(O &.
'_ﬁH,_.

TFCNTA N

~ 29600000 5R22200

Only Cat5e or Cat6 twisted pair cable should be used, with the screen terminated to the metal gland as depicted
below.

BULK HEAD GLAND
DOMED NUT
SCREEN
CABLE

{

\ PLASTIC INSERT
KEEP AS SHORT AS POSSIBLE
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The signal terminations are as follows:

4 way ‘ Name Wire Colour
1 Tx- White Green
2 Tx+ Green
3 Rx- White Orange
4 Rx+ Orange

For reference, the RJ45 connector wire colours are shown below.

RJ45 Pinout
T-568A

1. White Green 5. White Blue

2. Green 6. Orange
3. White Orange 7. White Brown
4. Blue 8. Brown

PROFINET IO: Physical Connection
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CHAPTER

4

4 | IP Address Settings

The PREDIKTIR IP address can be confirmed or changed through GaugeToolsXL as follows:

1. Start GaugeToolsXL and drag the Gauge node to the “Gauge Utility” icon.

%‘: Workspace  Windows  Help

+ DS
=- e-Series Server
%—J:l 590001 426
-2 Moisture
- oi
-8 Window
-8 Temperature
--JE8 Bed Height
--[E8 Maisture 67
- 0il 66
52 Research 3
=By Hardware
% Height
-8 Status
=@ S5-P103

=-=3 Predkt
-pee Measurement 1 "—‘—-———-_\________*___—
-8 Measurement 2
--[E8 Measurement 3
B8 Measurement 4
B8 Measurement 5
-8 Measurement 6

FlE CETH
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2. Select the IP Settings tab and enter the required values.

02322213

F & KK R

3. Click Apply to use the new settings.
The host computer’s original settings may now be re-applied.

The ProfiNet IP settings need to be applied using a ProfiNet supervisor program. See Section 4.1 - Using
Profinet Supervisor programs.

Note: Each IP address on the network should be unique - if an IP conflict is found, it will be impossible to
connect to the Gauge via GaugeToolsXL.
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41 Using Profinet Supervisor programs

Profinet supervisor programs are another way of setting the Device name and IP settings of a Profinet ena-
bled gauge. Two free programs are:

e Proneta
e Profinet Commander

Note: When using the gauge’s ProfiNet communications interface for the first time, the Device name will be
blank and the IP settings will be zero (ip address = 0.0.0.0, network mask = 0.0.0.0). Those parame-
ters must be set to valid values before trying to connect to a PLC.

411 Proneta

Proneta is available for download from:

https://new.siemens.com/global/en/products/automation/industrial-communication/profinet/portfolio/pron-
eta.html

Proneta will scan the network it is attached to and report all Profinet enabled devices it finds. To change the
Device name or ip settings of a particular device:

1. Select the device from the Device table.

i Siemens - PRONET =
A Home » Help2
Online| Offline Comparison C

Search for devices P Scanrer
Device Table - Online
[onsverme [Dover e |1 Ao [Subrt vt Gty oo [ A Asiros [vardorvame [same ||
LaserSpeed Pro 255.255.255.0 192.168.10.2 0x1388 8:da:e2:00:14:4d  Beta LaserMike Inc. Duplicatedlp
LaserSpeed Pro 192.168.10.2 255.255.255.0 192.168.10.10 0x1388 18:da:e2:00:14:4f Beta LaserMike Inc. Unknown
s lan o[ icromoger Jwatins Lssnsans 0000 oiom | msions iaitencloc ||
plcl-pc plel-pc SIMATIC-PC 10.243.19.158 255.255.2480 10.243.16.253 0x0202 40:8d:5¢c:d1:¢9:f9  SIEMENS AG Ok
LaserSpeed Pro 255.255.255.0 192.168.10.1 0x1388 8:da:e2:00:16:0f  Beta LaserMike Inc. Duplicatedlp
g’;' ::; TS Is1 Is1 LaserSpeed Pro 10.243.18.187 255.255.248.0 10.243.16.253 0x1388 f8:da:e2:ff:ic0:b7 Beta LaserMike Inc. Ok
m LaserSpeed Pro 255.255.255.0 192.168.10.1 Ox1388 f8:da:e2:ff:cO:bc Beta LaserMike Inc. DuplicatedIp

ie-general ie-general [} S7-PC 10255255241 255.000 10243.16253 0x0202  00:25:64bedcec  SIEMENS AG Ok

9 plcl plobldoed S$7-1200 1024322240 255255.2480 1024316253 O0x010D  00:1c06:0d:47:d7 SIEMENS AG Missing

2. Right-click to get the pop up window and select Set Network Parameters.
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Set Network Parameters

Reset Metwork Parameters

Edit Additional I&M Data

911 Use as Starting Point in Graphical View
T PreTpT pre=pC SIMATIC-PC

3  dut dut NDC Technologies
= 4 plel-pc plcl-pc SIMATIC-PC
4
L{ 5 LaserSpeed Pro
dut »
g NDC Technologies | 6 Is1 Is1 LaserSpeed Pro
m LaserSpeed Pro
<@> Start Flashing LED
| -general ie-general S7-PC
Open Web Browser
plc_1 plexbldOed 57-1200

NDC Technologies 10.243.19.1 255.255.248.0 | 0.0.0.0

10.243.19.158

10.243.19.1 255.255.248.0
10.243.19.158 255.255.248.0

192.168.10.246 | 255.255.255.0

10.243.18.187 255.255.248.0

192.168.10.246 | 255.255.255.0

10.255.255.241  255.0.0.0
10.243.22.240 255.255.248.0

255.255.248.0 10.243.16.253

3. From the Set Network Parameters pop up window, you can change the device name and ip settings.

4. Be sure to check the Apply settings permanently box.

Set Network Parameters

Please select your network parametars

© Assign Device Name dut

) IP Configuration

Static IP Configuration

IP Address 10.243. 19. 1
Network Mask 255.255.248. 0
Use router for gateway 0. 0. 0. 0

Obtain IP configuration from a DHCP server and identified by
MAC Address
Device Name
Client ID
Devices connected to an enterprise network or directly to the internet must be
appropriately protected against unauthorized access, e.g. by use of firewalls

and network segmentation. For more information about industrial security,
please visit i i i

Apply settings permanently
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4.1.2

Profinet Commander

Profinet Commander is available for download from: https://profinetcommander.com/

J Click on *Browse" which
opens up the PN Browser

window

lick on the buttons after
entering the desired datats ————
sarve it

2) Click on -DCP
Identify All" to
populate Device List
table

PROFINET Device List
MAC Adar | Device Name [ Device Type [ Adar | Submet Mask | Rowter [ Vendortd (n... | DevicelD thex) | Manutacturer
FODAEZFFCOBT b1 LaserSpee_. 1024318187 2552552480 1024316253 0276 1388 Beta Luscrbbks
FEDAEZO014AF LaserSpee.. 192168102 2552552550 1921681010 0276 1388 Beta Laserhbly
FBDAEZFF-CO8C pserSp 2552552350 192168101 0276 1 Beta Laseritks
E2 12557552480 1388 | Beta Laser
ECF488:21:60:44 gteba TICPC 102232289 2552552350 10243221  O0Za 0202 SEMENS AG
00:ACOROD:AT07  plesbidded $7-1200 1024322240 2552552480 1024316253 002a 0104 SEMENS AG

DCP Set Name. ‘dm

A 10 .243. 22 . 250 Aadess
O3Bl | 755 35 0 | st
10 . 243 . 22 . 250 Rouer
DPGetlfo | St LED Flash

| DCPResettoFoctory | DCPidentify Specifie | [ Find by Alias Narme

I Witz Device Name Temporary

I~ Wirte 1P Settings Temporary

Infarmation and Alasm: {double click below to cless)

[03/07/10 1434750 Found & PN devices
01/07/19 14:34:50 Listening an adaper.
01/07/19 14:34:50 Chocling network for devices...

34 and click DC y
01/07/19 14:34:26 NIC - 6 Network adapter ‘Oracte’ on local host
01/07/19 14:34:26 NIC - 5 Network adapter'Microsoft on local host
(01/07/19 14:34:26 NIC - & Network adaptes TntelR) Ethemet Connection 1219-V* oa local host
01/07/19 14:34:26 NIC - 3 Network adaptes ‘Microsoft on locel host
01/07/19 14:34:26 NIC - 2 Network adapter'Microsoft on local host
01/07/19 14:34.26 NIC - 1 Network adaptes"Microsoft on local host
(01/07/19 14:34:26 Please select NIC to use fiom dropdown list
01/07/19 14:34:26 There were 6 NICs Found

Once the ProfiNet settings have been changed, the gauge should be reset.

PROFINET IO: IP Address Settings

4-5


https://profinetcommander.com/

This page intentionally left blank

4-6 | PROFINET IO: IP Address Settings



CHAPTER

5

5 | Selecting Protocol Parameters

This chapter describes how the GaugeToolsXL utility allows the user to change the order of the Protocol pa-
rameters, to add or delete parameters, and to upload the changes to the gauge.

The GaugeToolsXL User's Manual details the installation and operation of the GaugeToolsXL software pack-
age.

1. Start GaugeToolsXL and drag the Gauge node to the “Gauge Utility” icon.

%‘: Workspace  Windows  Help

= 0= Sy
=8 e-Seres Server

%-:J 550001 e
-2 Moisture
il
-2 Window
-2 Temperature
-2 Bed Height
-2 Moisture 67

i =

-2 il 66 e
-8 Research 3 \/
= Hardware
T .
¢ bl Height @
LG8 Status

= 53-P103

H 'n\ Chatio-d s line Eﬁf‘

| = Predkt

e Measurement 1 h\————_\_\_\_\_\__

-2 Measurement 2 i
--{E2 Measurement 3
-8 Measurement 4
-8 Measuremert 5
{8 Measuremert &
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2. Click on the “ProfiNet” tab.

% Workspace ~ Windows

w@E 0w d S

Help  File Info

=] %‘- e-Series Server
=52 550001
[ Moisture
Qil
Window
-{F% Temperaturs
~{E2 Bed Height
Moisture: §7

--B8 Research 3
=B Hardware
- Height
B3 Status
oG8 597103
= A Static device - offdine
=3 Predkt
Measurement 1
-[F% Measuremert 2
B2 Measurement 3
Measurement 4
-{E% Measuremert 5
--[F2) Measurement &

T

Settings = Gauge -

Diagnostics  IP Settings Features
Outputs from Gauge Inputs to Gauge
lobal VI Uptime: -{ - ]CharmeH VIann |
- — _—
/
| Globat ~ | Intemal Temperature v |channel 1 || span | -
~ —
g e = t &
| Global -
Hp

~ ‘ ‘ Hardware Temperature ~
Y

1

3. Add or remove parameters by clicking on the + or — buttons, or use the drop down boxes to select

the parameters.

Settings » Gauge +

Diagnostics |P Settings  Features  ProfiNet

Settings - Gauge -
Diagnostics  IP Settings Features  Profiet

Outpts from Gauge

Inputs to Gauge:

| Hardware Temperature

BRI

Product Height
[Window Cortami

Product Distance

ination

Recipe D active

| Giobal ~ | Uptime: == | | Channel 1 | Trm
Gauge Status Emors v
Outputs fom Gavge nputsto Gauge Giobal | |Gauge Status Wamings : | Channel 1 «|[span
| Air pressure
- - | [Ambient Light Freq
Global Uptime | Chanel 1 | Tom I REE el Temperdure IE‘
= Intemal Temperature
- o | | [Gobat | |Lamp Curent E
Irtemal Temperature |Chanel 1 |/ Span | Lo, Usitage
| ﬁ + Motor Speed
Cpu Load | Motor Target Spesd
* Motor Vioration

4. Once the desired changes have been made, it is possible to upload the changes to the gauge or

save the changes to a file.

&= GaugeToolsXL - Predkt

: ?i Static device - off-fine

Predkt
2 Measurement 1
2 Measurement 2

2 Measurement &

[#]s]

Workspace  Windows  Hel Info - &8 X
pi p %
L] & Q [E Show active gauge settings
B.%g?es Se;ver Upload settings to gauge P oo Gmoo
i@ Moisturs New i Diagnostics  IP Seftings  Features  ProfiNet

Load %

SE‘E As Qutputs from Gauge Inputs to Gauge
% |G\oba\ VHUptlme V‘ - IChanneH VITnm VI -
% | Giobal | Cpu Load ~ | mm | [Channel 1 || Span | -
P |G\oba\ VHImemaI Temperature V‘ ] 1+ | $ ‘ L
g | Giobal ~ || Hardware Temperaiure || mm
Qﬁi on
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5. When uploading the changes to the gauge, the GaugeToolsXL utility will show a status message.

Settings ~ Gauge -
Diagrostics  IP Settings Features  ProfiNet

\l) Saving to device.

6. After the changes are uploaded, the gauge needs to be reset for them to take effect.

! = GaugeToolsXL - [Seriesd_SN50682]

%: Windows Help File Info -5 X
el Y T RS )
B-%L e-Series Server

& £ 530001

Settings ~ | Gauge "

Disgnostics| £%  Reset let
Wink

Outpus f Inpus to Gaugs

Moisture
- ol
-2 Window
Temperature
Bed Height
Moisture 67
- 01 66
-8 Research 3
= Hardware
B Height
L2 Status

e
-1 Static device - offine

=2 Predkt
~{E8 Measurement 1
Measurement 2
Measuremert 3
~{F2 Measurement 4
~{E2 Measurement 5
{58 Measurement &

i =3

Global Re-reference | mm | | Channel 1 < | m M

Re-ref (forced)
Global v | mm | |Channel 1 ~ || Span ~ || -
De-ref

Global perature v| mm i || &g

Global ~ | Hardware Temperature || -

t| % dF

&
=
=
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CHAPTER

6

6 | GSDML File

The GSDML file is applicable to all types of PrediktIR Il Gauges, as it is not reliant on the physical Gauge con-
figuration. It can be downloaded from NDC Service Cloud at https://ndc.custhelp.com.

Note: Although the GSDML file doesn’t change too often, whenever the firmware is updated in the gauge,
check if there is a newer GSDML file too.

Example GSDML file name:
GSDML-V2.35-NDCTechnologies-PREDIKTIRFamily-20200604.xm|

where the last tag indicates the date of the creation.
Per the GSDML file:
e The default device name is “ndctech”.

e The data model is 128 bytes in and 128 bytes out. If fewer parameters are required, the data located
in the unused area will be ignored.

e The minimum interval between exchange (update time) of 1O data is 32ms.

PROFINET 10: GSDML File | 6-1
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CHAPTER

7

7 | Data Parameters

The default register assignments for ProfiNet IO are given in the table below.

All parameter data is 32-bit and occupies 2 addresses per value.

PLC Inputs (Outputs from the gauge)

Buffer oy
T Description
0 Gauge Status Unsigned 32 bit | Gauge Status’
integer
4 Gauge Warnings Unsigned 32 bit | Gauge Warnings?
integer
8 Channel 1 Output 32 bit Float The Units of the measured value

depend on the target material and the
application (e.g. moisture [%]).

12 Channel 2 Output 32 bit Float The Units of the measured value
depend on the target material and the
application (e.g. moisture [%)]).

16 Channel 3 Output 32 bit Float The Units of the measured value
depend on the target material and the
application (e.g. moisture [%)]).

20 Channel 4 Output 32 bit Float The Units of the measured value
depend on the target material and the
application (e.g. moisture [%]).

"Note: Status Output is a bit-encoded word
Bit 0: STATUS_BIT_MOTOR: Fault with main filter wheel motor

Bit 1: STATUS BIT_LAMP: Lamp error

PROFINET 10: Data Parameters | 7-1



Bit 2: STATUS_BIT_SIGNAL_LOW: Light signals received by gauge are too low to make a good read-
ing

Bit 3: STATUS_BIT_SIGNAL_HIGH: Light signals received by gauge are too high to make a good read-
ing

Bit 4: STATUS_BIT_WINDOW: Window is contaminated, error threshold of 1.0 reached

Bit 5: STATUS_BIT_TEMPERATURE: The internal temperature of the gauge has exceeded the error
level. Can also be triggered for a low temperature error (i.e. gauge is too cold to operate correctly)

Bit 6: STATUS_BIT_INTERNALREF: The internal reference system has failed
Bit 7: STATUS_BIT_VOLTAGE: A bad voltage has been detected on one of the PCBs

Bit 8: STATUS_BIT_SLAVEHEAD: Unable to access slave head (only applies to double-headed gauges
like the Haze gauge)

Bit 9: STATUS_BIT_AIRFLOW: The air pressure is out of range, suggesting air flow to the air purge is
incorrect

Bit 10: STATUS_BIT_SYNCPULSE: Unable to detect the synchronisation pulse (only applies to double-
headed gauges like the Haze gauge)

Bit 11: STATUS_BIT_AUTOSAMPLER: Auto sampler system has failed (only applies to gauges with
PowderVision sampling enabled)

Bit 16: STATUS BIT_SELF_TEST: General hardware error detected at start up

’Note: Status Warnings is a bit-encoded word

Bit 4: STATUS_BIT_WINDOW: Window is contaminated, warning threshold of 0.60 reached

Bit 5: STATUS_BIT_TEMPERATURE: The internal temperature of the gauge has exceeded the warning
level. Can also be triggered for a low temperature warning (i.e. gauge is too cold to operate correctly)

7-2
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PLC Outputs (Inputs to the gauge)

Description

0 Channel 1 span 32 bit Float Multiplier factor for the Output:
Output = (Span * X) + Trim
(Where X is the raw measurement value)
4 Channel 1 trim 32 bit Float Offset for the output:
Output = (Span * X) + Trim
(Where X is the raw measurement value)
8 Channel 1 Application code Unsigned 32 bit | Current application code value for this
integer channel
12 Channel 2 span 32 bit Float Multiplier factor for the Output:
Output = (Span * X) + Trim
(Where X is the raw measurement value)
16 Channel 2 trim 32 bit Float Offset for the output:
Output = (Span * X) + Trim
(Where X is the raw measurement value)
20 Channel 2 Application code Unsigned 32 bit | Current application code value for this
integer channel
24 Channel 3 span 32 bit Float Multiplier factor for the Output:
Output = (Span * X) + Trim
(Where X is the raw measurement value)
28 Channel 3 trim 32 bit Float Offset for the output:
Output = (Span * X) + Trim
(Where X is the raw measurement value)
32 Channel 3 Application code Unsigned 32 bit | Current application code value for this
integer channel
36 Channel 4 span 32 bit Float Multiplier factor for the Output:
Output = (Span * X) + Trim
(Where X is the raw measurement value)
40 Channel 4 trim 32 bit Float Offset for the output:
Output = (Span * X) + Trim
(Where X is the raw measurement value)
44 Channel 4 Application code Unsigned 32 bit | Current application code value for this
integer channel
Note: If a parameter configuration is desired that is different from the default, it can be done with assistance

from our Customer Care representatives.
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7.1 Parameters

%

»  Output (read only)

Measurement value of the specified channel.

The Units of the measured value depend on the target material and the application (e.g. moisture [%]).
< Span

Multiplier factor for the output: Output = (Span * X) + Trim

(where X is the raw measurement value).

This parameter is available for all measurements, including temperature.
% Trim

Offset for the output: Output = (Span * X) + Trim

(where X is the raw measurement value).

This parameter is available for all measurements, including temperature.
< Application Code

This 32-bit integer code is used to select the appropriate algorithm in the gauge for the intended meas-
urement - consult NDC for a list of codes that can be used with the specific gauge.

Note: An application code of zero will disable the channel measurements.
< Application Code Full

This always reflects the full application code, regardless of how the application is selected in Application
Code above.

+ Response Time

Output smoothing using an exponential factor [0...3600].
< Lamp Current [A] (read only)

Current through the lamp.
< Lamp Voltage [V] (read only)

Voltage across the lamp.
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Motor Speed [rpm] (read only)

The current speed of the Filter Wheel (motor) in the gauge.
Motor Target Speed [rpm] (read only)

The desired speed of the Filter Wheel (motor) in the gauge.
Motor vibration (read only)

Vibration near the filter wheel motor in raw units.
Internal Temperature [degC] (read only)

The internal temperature of the gauge. This is typically 15 to 20°C above the external temperature, and
will slowly track any changes in the ambient.

External Temperature [degC] (read only)

The Product (target material) temperature.
This is only available on Gauges fitted with an external temperature sensor.

Window Contamination (read only)

The Window Contamination level as seen by the user.

(A clean window will be close to zero and a dirty window >0.5.)
Air flow monitor (if option fitted)

The air flow to the Air Purge Window in Liters per minute.
CPU load (read only)

The current % workload of the gauge embedded computer, which should on average be no more than
50%.

CPU Uptime (read only)

The time in seconds since the last CPU reset.
Gauge Status (read only)

Bit encoded 32-bit word of status condition. See bit definitions above.
Gauge Warnings (read only)

Bit encoded 32-bit word of warning condition. See bit definitions above.
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< Active Recipe index (read only)

Uint32 value of the currently loaded recipe index.
+ Pending Recipe index (write only)

Uint32 value of the recipe index that will be loaded when written.
% Product Distance (write only)

« Product Height (write only)

7.2 Data Formats
7.21 Real (Floating Point)

Values are presented in IEEE 754 single precision format.

e Bits0to22 Normalised binary mantissa minus 1
e Bits 23 to 30 Exponent in unsigned, 8 bit, excess 127 format
e Bit31 Sign bit

Example

The example below shows the register contents of a Parameter containing a floating-point value of -7.5, and the
corresponding bit assignments for IEEE 754.

bit31  Register 0 Register 1 Register 2 Register 3 bit 0
[1[1]ololofofojof+[t]1]1[oololoJojolo[o]ololo[o]olo[o[o]ol0[0]0] gynonent

Sign

1l1]ojoJojofofol1]1]1]1]oJojofo]o]ofo]o]o]0]0]0]0]0]0]0]0[0]0[0] mantissa

The mantissa is 1 + [21 + 22 + 23] = 1.875
(as the normalized mantissa is always between 1 and 2, the 1 does not need to be stored)

The value is given by the formula:
— sign x mantissa x 2(exp-127)
which in this case is:

-1 x1.875x2(129-127) = 1875 x 22
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7.2.2 Long Integer

Values are presented as a 32-bit signed Integer, and are used to convey values which could have a range
greater than £ 32768.

Bit 31 is the sign bit. Negative values are in two’s complement format.
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CHAPTER

| Simatic Step 7 (TIA Portal)

This chapter describes how to add the PrediktIR Il gauge to a PROFINET project. The starting point is an ex-
isting S7 project, which is set up for PROFINET network and contains at least one configured PLC.

Open the project and go to Devices & networks. The following screenshot has been configured with a PLC
1212C AC/DC/RIly and has had a PROFINET IO system inserted. Use a correct configuration for your hard-
ware.

Ut Siemens - C:\Users\plcl \Desktop\profibackup\Project1 \Projectt

Project Edit View Insert Dn\meA Options Tools Window Help Totally Integrated Automation
Ui (3 H seveproject S Y X O ZMEGER F coonline F cooiiine g BB x o [ PORTAL
Project1 » PLC_1 [CPU 1212C AGDGRIy]
Devices [ Topology view |y Network view [ Device view || Options @
s e M ’ . F
] d [Pci (crunzizg) EIEIE PR Device overview Bl
¥ moduie Siot[1address | Quaddress [Type aricke... || ¥| Catalog H
v ] Project! 103 ~|[<search> g
[ Add new device T [ ) s
 Devices & nesworks = WFiker  Frofle: d
~ ~lmcru e
sl cEillcoiizizcacnony v P 1 CPU1212CACIDCIRly  6ES7 2... ad _
[erermen an » [ CPU 1211C ACIDCIRY ||
O " ° ° DIEng » [ CPU 1211C DODTIDC (o]
4] oniine & diagnostics = e = .| va W
» 3 Program blocks 103 102 101 2 3 - = » [ CPU 1211¢ DCIBCIRlY °
i = s
» [ Technalogyobjects Rack_0 E reeny 1000, 10 = ~ [ CPU 1212 ACIDCRlY g E
» [ Exteml source fles . s L = [l 57 212120300160 s
» [ PLCtags - e o e Il 6€57 2121BE31-0060 g
» [ PLC data types r = = ] [l se57 212-18E40-0xB0 g
» [ Watch and force table listes” LTI 101210 i5e » [m cpu 1212¢ DCibaine
» [ Online backups. D EEUNE 1101610 HsC » [ CPu 1212 DeinciRly B
HSC_6 121 1020.10 HSC - iy =
, Device proy data = » [ CPU 1214C ACIDCIR 2
R D vics proyy ded Fulse_1 132 1000..10... Pulse generator (FTOF. L) g 2
Frogram info » [ CPU 1214C DCIDCiDC E
Pulse_2 133 1002..10... Pulse generator (FTOIF. -
PLC alarm textists » [ CPU 1214C DCIDCIRl L
= Pulse 3 134 1004..10... Pulse generator (PTOIP. - . =
» [ Local modules » [ CPU 1215C ACIDCIRY ]
B Pulse_4 135 1006..10... Pulse generator (PTOIP. + [ CFU 1215 DCIDCIDE E
D L8 i s » PROFINETinterface 1 1% PROFINETinte rface a g
» &g Securitysetings = Dli @Y WHEEEITE Ly 8
» [ Common data » [ CPu 1217C Deibcine i
» &) Documentation settings <] : — al 0 ] » [ CPU 1212FC DCIDEIDE
Ir- » [[J CPU 1212FC DCIDCIRY [
1+ [ tanguages & resources [@ Properties |TigInfo_4)] ¥ Diagnostics o g
» g Online access » L[l CPU 1214FC DCIDTIDC
DI s ey [ Genorar 10 togs | sysem constants_] o | » o 2 rcococy
» General » [} CPU 1215FC DOIDCIDC
R FROFNET inc I —— » L cru 1215800y
— General I3 » [ Unspecified CPU 1200 [v]
~ [Details view Interface networked with (El poy [information
|| Module ) Adusnced options Subnet
Time synchronization Subnet: [ PNIE_1 J I} Device
— DI8iDQ & e
T Az
[IY Device confguration
4 Griine & disgnostcs igh speed counters () 1P protocol
I3 Fro blocks Pulse generators (PTOIPW)
5 Program biocks
g echnology objects S I @® Set P address in the project P satings for P 1212C ACIDCRY
< oele
External source files = IPaddress: (192 168 0 1 PLC
@ LCeg: SO Subnetmask: [ 255 . 255 . 255 . 0
& FLcdsts opes Semen Cluseruter Verson:  [130 )
|3l Watch and force tables @ -
' online backups F""j ‘“! & Rou o .0 .0 .0 Description:
Device proydsta O P addfess s sexirectlyat e device Work memory S0 KE; 120/240VAC power supply with DIS x 26VDC
Frogram info EREE IS ES SINKISQURCE, DQ6 xrelay and Al2 on board; 4 highspeed counters
Overview of sddresses (expanda ble with digital signal board) and 4 pulse outputs on
£ PLCalam textlists PROFINET = board; signal board expands on-board I10; up te 3 communication

4 Portal

72312020
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8.1

PROFINET Device Name

IMPORTANT: PROFINET uses lowercase names!

T Siemens - C:\Usersipicl\Desktop\profibackup\Cham eleon_testiChameleon_test

Always use a name that comprises lowercase alpha/numeric characters.

Totally Integrated Automation
PORT/

AL

[ Topology view [ Network view [l Devic,

Options

v [ Catalog

=]

A Fiter
» [l Head module
[ Wodule
T 128 Bytes input
I 125 Byres Output

=i | [ Device overview
2] s Rock [sor | 1aares |Q adress Type =
E = ndctech ) NOC Chomelean Go_ 18398
> interiace o oxt ndctech
128 Bytes Outpue_1 o 2 1128 128 Byces Outpue
—
-
. =
<Ju] oo Ol i 0| i ] 5
[d Properties |74 Info_&) | &) Diagnostics |
|| General [ 10tags | System constants [ Texts |

~ | Details view.

4 Portal view

Ethemet addresses

o

Interface networked with

Subnet: [FE_T

&

1P protocol

O setiP sddress inthe project

PROFINET

| Information

[
rrfie

[ sswoan C] Seel@] S0 suiio E]  bormes siempieh

DP-NORM

128 Bytes Input

Veron

PROFINETdevice name: |dut.

128 Byte Input Module Description

Converted name: | dut

To use the Device name specified in the GSDML file, enable the Generate PROFINET device name auto-
matically box. Alternatively, to use a different name, disable the automatic naming function and enter the de-
sired name in the PROFINET device name line.
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8.2 Install GSDML File

Choose menu Options > Manage general station description files (GSD).

Project Edit View Insert Online Options Teols Window Help

I3 % | save project =y M o= 7Y Settings e ¥ Gooffline 22 A
Support packages

. I cl o
Devices L

. Start Autemation License Manager - -

[& nnection - R

%] Show reference text

LLI Global libraries 3

¥ ] Chameleon_test —
ﬁAuu new device

a Devices & networks 2:5_11212C :::ctecc: ‘ [ |
~ [ PLC_1 [CPU 1212C ACIDC/RY] [*] amelec... DP-NORM

PLC 1

[IY Device configuration

| Online & diagnostics |
5! Program blocks ]

[ Technelogy objects

External source files

[& PLCtags [+
Ul PLC data types

&) Watch and force tables

B¢ ~dd new watch table —
[2

IpniE 1L
PN/IE_1

4> v

Force table

Input Watch table
Qutput Watch table
Watch table_1

[ Online backups

[§} Device proxy data

& PLCalarm textlists (<[ w foow 7]
» [ Local modules
» [ Distributed i0
+ i Ungrouped devices
} B Securitysettings ~ General > Real time settings

J General H 10 tags ” System constants H Texts

» [} common dats Catalog information

Select the GSDML file provided for PrediktIR 1l Gauge and Install.

Manage general station description files
Installed GSDs GSDs in the project

Source path: |C:'.Users'.PubIic'.Documents'.Chameleon'.GSDML | \:\

Content of imported path

D File Version Language | Status

[) GSDMLY2 35-NDCTechnologies-deviceName-20191011-091835xml 235 English Alreadyin...
D GSDMLY2.35-NDCTechnologies-deviceMame-20200107-091835xm| V2.35 Englizh Already in...
D GSDMLY2 35-NDCTechnologies-deviceMame-20200127 xml V235 Englizsh Alreadyin...
[] GSDMLY2 35-NDCTechnologies-deviceName-20200513-091835xml V235 English Already in...
D GSDMLY2.35-NDCTechnologies-deviceMame-20200604 xml V235 Englizh Notyetins...

s

[<] ] |

Delete || Install || Cancel |
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8.3

Add Gauge

In the hardware catalog, browse for the device “NDC Chameleon Gauge” described in the previously in-
stalled GSDML file.

1.

Drag and drop to the Network view window.

2. Drag the line from the “NDC Chameleon Gauge” green block to the “PLC_1" green block to con-
nect to the PROFINET network.

It creates an object for the gauge instance.

Insert Online

X &

Project  Edit  View

Cf (3 E seveproject

Options.

Tools  Viindow

Help

X 0:es HME DR Y o I cooffine f2 MM 2 |
123

Totally Integrated Automation
POR

TAL

Overview

4 Portal view

i Devices &ne...

Devices [ Topology view |y Network view |[f Device view || Options (]
s . ~ = — 3
E X Network H n e Network overview | Connections | WO communication | [« [» =]

R 10 system: PLC_1.PROFINET I0-System (100) W/ Device s Address in subnet | 5u.. | ¥ | Catalog H
BTN ~ 571200 staton1 571200 staton Seorchs (ot ]|
#dd new device g
> PLC CPU1212C ACIDCRY g g
sh Devices & netvorks pLet (2] ndiech — : el — | ||
E) cput212c IBC Chameleo.. 65D device_1 GSD device + i Caneaii ] (&
 Li§ PLC_1 [CPU1212C ACDGR] o et NOE Chomelean @ (1§ Contollers
¥ Device configuration el oocted SEmnccs e
] b Interface ndctech 10243221 [ = -
4/ Online & diagnostics » (@ PCsystems. o]
» Il Program blocks el e | » [ Drives &starters o
» [ Technology objects = » [ Network components 5
» i} External source files < » [ Detecting & Monitoring e
VP ° - » [} Distributed 110 E
» L PLC data types I » [ Power supply & distribution 1
» [ Watch and force tables » [ Field devices
» [ Online backups. ~ [ Other field devices =
» [, Device proxy data » [ Additional Ethemet devices 3
Program info ~ [ PROFINETIO 3
PLC alarm textlists » [ Drives L
» [ Local modules » [ Encoders I
» [ Distributed 10 » [ Gatevay E
» i3 Ungrouped devices ~ @0 3
N » [ Beta Laserhike H
» (5§ Common data <[] - <] i ] ~ [ NDC Technolgies
5] Documentation settings - = - - ~ (i 59 il =
» o ration setting [€ Properties |7i4Info [l Diagnostics | o Sn Y
» [ Languages & resources s
» lig) online sccess [ General [ crossreferences | compite ] 1B voC Chamelzon Gauge
s
» [ Cord ReaderllsB memory (B][2)@][show sl messages [~] » [@n —
» [ NDC Technologies/Beta Laserhike m
» [ Sensors
v [Details view ! Message Goto |2 Date Time e [v]
(i) o 1(R) Ethe Connection 1219-V. Found 4 d.. 50112020 10:51:32 AM | v| Information
] Loading completed (errors: 0; warnings: 0). 5Mi2020  10:52:01 AM [
@ e project Project12345 was saved successfully. 5112020 10:54:06 AM
@  The project Project12345 was saved successfully. 5112020 10:57:44 AM
() o ot Sni2020  10:59:07 A
[ 8 Add newtag tble (D Sodemmmm bt Sni2020  10:59:19 AM
|5 Defaulttag table & st downloading to device. Sniz020 110037 AM
® -~ 5112020 11:00:37 AM
) ~ Hardware configuration Sn12020  11:00:38AM
o PLC_1 stopped. 5112020 11:00:43 AM L
) Hardware configuration was loaded successiully. 5M12020  11:00:45 AM Jersion —
) PLC_1 started. 5112020 11:00:50 AM
@  Loading completed (errors: 0; warnings: 0). 5112020 11:00:50 AM Description:
@  Connected toPLC_1,vis address P=10.243.22.240, Sni2020  11:01:08AM
@  Connection to PLC_1 terminated. Sn12020  11:47:29AM
® Connected to PLC_1,via address P=10.243.22.240. Shiz020  12:15:03 P

d to PLC_1, via address IP=10

[ 10

1215
5/1/200
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Gauge Properties

1.

2. Select the Properties tab.

3. Select the property to be seen.

Usersipici \Desktop\profibackup\Chameleon_testiChameleon_test

Project Edit View Insert Online Options Tools Window Help W _
otally Integrated Automation
G (W sveproiect & M % G2 X ¢ ¢ 5 MG B R S coonline ¥ Gooffine o NI X [ PORTAL

Select NDC Chameleon Gauge.

Devices

~ ] Chameleon_test
B Add new device
o Devices & nemworks
~ (i PLC_1 [cPU1212C ACDCRIY
I pevice configuration
4] online & diagnostics
3 Frogram blocks
[ Technology objects
Excemal source files
L& Fictgs
[ FLc data types
3 Wetch and force tables
I Add newwatch table
B Force bl

it Vsich @bie
Qutput Waich table
Wetch table_1
» [ig online backups.
Device provy data
Frogram info
FLC alarm textlists

» [ Local modules

» [ Distributed 110
» &4 Ungrouped devices
Securitysettings
» 5} Common data

(<] <]

v [ Details view

Name

[ Topology view [, Network view “E{Devlce view || Options e
. " = = = H
% Network =4 | | Networioverview | Connections || 1/0 communication | VPN [ TeleControl | djy
s iimsinsae b [ ol §
4 ~ 571200 station_1 571200 station A
4 : o (o]
PLC1 ctech 4 »onc Y A RERE) @riter  Profle: [ [w][af]|E
crut212C NDC Chameleo @ FaEE SR v @ 8
ea ° ~ ndctech NDC Chameleon Gauge Y
= ThErRcE nactee oz i =
Ri45 101100 VBits  Ri45 101100 MBitls 'EDW:&“MM g
NiE T is ES
I » [ Network components E
i |l Detecting & Moritaring :
- » [ Distributed 110 g
i » (1 Power supply & distribution E
» (5 Field devices
» [ Other field devices.
= ]
]
B
<[ v <] — ] > ||
Jinfo )| &) Diagnostics |
|| Ggferal [ 10 tags\ | System constants | Texts |
- feneral i §
Catalog information
= informati
PROFINET interface [X1]
General [NDC Chameleon Gauge v‘ i
Description: [DAP Description
~ Advanced options Device:
Interface options
> Real time setings
> RI45 10100 Wit [X1 P1
Identification & Maintenance it e TR |
Firmuware version: (210 |
et e | ] reocero:| [
GSD file: [gsdmiv2 1091835l ]
Desciption

4 Portal view
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4. Switch to the 10 cycle property.

Project Edit View Insert Online Options Tools
3F [ B sove project 2 X L (2

Lol =]

Totally Integrated Automation
PORT,

AL

Device:

~ [] Chamelean_test
& Add new device
1y Devices & networks
~ (i PLC_1 [CPU 1212C ACIDCIRly]
I Device configuration
9/ online & diagnostics
[l Program blocks

[ Technology objects

External source files

[ Ficmgs

[ PLC data ypes

[ Watch and force tables
& Add newwatchtable

(v v~v=~

Output Watch table
Watch table_1
» [ online backups.

Device proxydata
3 Program info
FLCalarm text lists
+ [ Local modules.
+ [ Distributed 10
» & Ungrouped devices
Security settings

<] <]

+ : Details view

Name.

<

L Devices & ne...

Input Watch __

4 Portal view 2] Ovenview

& Topology view [y Network view  [[Y Device view || Options [EE]
e [ - i -3
W% " S| | Networkoverview | Connections | U0 [ ven ] TeleControl | =15
H
92 oevies ype hddress in subnet | subnet wss._| | Catalog 3
| @~ srmosmons 571200 stsion e Ja)|C
oai 5
Pl ndctech u B CPU1212C ACIDCIRlY Brter  Frofle: g
cruT212C NDC Chameleo.. ™ GSD device 1 G5D device » [ ETEEEE g
RLC 1 ~ ndctech NDC Chameleon Gauge =y
B ] ~ Interface ndctech 1024322213 PNIE_1 PRO. f'
» [ PCsystems. o
RJM45 10/100 MBitis  RI45 10/100 MBit/s » [ Drives & starters °
NIE_1 rJ.. =
=1 " » [j§i Network components H
= » [ Detecting & Monitoring 3
I » [i@i Distributed /0 2
- » [ Power supply & distribution g
» [ Field devices =
» [ Other field devices 5
2
5
L
o
g
H
<] <] ] ] > 3
[ Properties | Info_w| & Diagnostics | | |
|| General [ I0tags [ System constants | Texts | B D e D
+ General I 00 l GSDML file
~ Catalog information c cyce
~ PROFINETinterface [X1] Update time.
General use own update time
Etheret addresses (O Galeulste update time ~ | Information
~ Advzpeed-o setupd I
(%) setupdate time manually S
Interface options.
Update time: |32.000 ms [~]
~ Real ime seftings
10 cycle] H
» R45 10100 MBits [x1 A1] [
Identification & Maintenancey nl
| Watchdog time
Accepted updte cycles withaut P
10 data: |3 |}
ustchdog time: 95,000 ms | veion: [ 7]
Description:

Now the project is configured for the PrediktIR Il gauge! Don’t forget to Save and Compile... and Download

to the PLC.
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Warranty

1. All sales of NDC Technologies products are subject to the contractual terms and conditions of the Order
pursuant to which they were sold to Buyer, including Warranty terms. The following terms are a general
summary of the contractual Warranty terms, NOT a revision or alternative to the contractual terms, and
are presented as merely a point of reference for your information. The contractual Warranty is the com-
plete and exclusive statement of all NDC Technologies warranties to Buyer. In the event the following
terms are in conflict with any of the contractual Warranty terms, the contractual Warranty terms shall be
deemed to control.

The warranty terms contained herein are expressly in lieu of any and all other warranties, ex-
pressed or implied, including any warranty of merchantability or fitness for a particular purpose.
In no event shall NDC Technologies be liable for any incidental, consequential or special dam-
ages, including but not limited to, any loss of business, income or profits, expenses incurred for
time when the system is not in operation, and any labor costs relating to or arising out of the per-
formance, functioning or use of the system.

Purchaser assumes the risk for use of this product and agrees to indemnify and hold NDC Tech-
nologies harmless for any and all damage to person or to property resulting therefrom.

NDC Technologies grants no license under any patent rights except the right, under only such pa-
tents as may be owned or acquired by NDC Technologies, to use the product sold hereby for the
purpose for which it is sold. NDC Technologies does not warrant that the product or its use does
not infringe any patent owned by persons other than NDC Technologies.

2. NDC Technologies guarantees all products to be free from defects in material and workmanship for the
following periods™:

e Product and peripherals — 2 years from shipment

e Source lamp — 5 years from shipment

o Filter wheel motor — 5 years from shipment

e Spare parts — 1 year from shipment

o Replacement lamps and motors supplied under warranty — 1 year or up to the original 5 year
warranty from shipment of the sensor, whichever is longer

' Refer to the contractual terms and conditions of the Order for usage of the warranty.

During this period, NDC Technologies will repair or at its option replace, free of all charges for parts and
labor, any NDC Technologies parts determined by it to have been broken or damaged due to causes
other than improper application, abuse or negligence. NDC Technologies’ obligation to repair or replace
shall not extend to expendable parts which are subject to normal operating wear.

Nothing in this paragraph 2 will require NDC Technologies to make repairs or replacements where:

A. The product has been repaired, other than by an authorized NDC Technologies dealer or an NDC Tech-
nologies employee, or altered in any way without the prior written consent of NDC Technologies; or

B. The product has not been properly maintained in accordance with any operating and maintenance man-
ual supplied therewith; or
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C. The product has been damaged as a result of fire, flood, war, insurrection, civil commotion, acts of God or
any other cause beyond the control of NDC Technologies or Buyer.

3. NDC Technologies’ liability shall be limited to the obligations set forth in Paragraph 2. These shall be the
Buyer’s sole and exclusive remedies, whether in contract, tort or otherwise, provided, however, that in lieu
thereof, NDC Technologies at its option may replace the entire product on an exchange basis or refund
the purchase price against the return of the defective product.

4. NDC Technologies will not be responsible for failure to provide service or parts due to shortage of materi-
als, labor or transportation strikes or delays, or any causes beyond NDC Technologies’ control.

5. Unless otherwise specified by NDC Technologies, all warranty repairs will be made at NDC Technologies’
facility. The customer shall be responsible for all expenses of packing, freight and insurance in connection
with the shipment of products to NDC Technologies for repair. NDC Technologies will pay the cost of re-
turning the equipment to customer.

If it is mutually determined by the buyer and NDC Technologies that the examination, replacement
or repair takes place at the buyer’s facility, then the buyer will be responsible for NDC Technolo-
gies’ travel and living expenses incurred in traveling to and from the buyer’s facility, and during
the time of the visit, as well as the cost of field labor and replacement parts unless the parts being
repaired or replaced are determined to have been defective, in which event the cost of said re-
paired or replacement parts shall be borne by NDC Technologies. These travel and living ex-
penses will be billed to the buyer at actual cost to NDC Technologies.

6. No person, including any NDC Technologies distributor, agent or representative, is authorized to assume
any liability on behalf or in the name of NDC Technologies, and NDC Technologies shall not be bound to
any understandings, representations, or agreements with respect to warranties except as set forth in this

policy.

7. NDC Technologies requests immediate notification of any claims arising from damage in transit in order to
determine if carrier responsibility exists. If damaged equipment arrives, save the shipping container for
inspection by the carrier and telephone NDC Technologies as soon as possible.
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