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Welcomel!

Thank you for choosing an infrared thermometer and corresponding CompactPlus Connect software!

The sensor calculates the surface temperature based on the emitted infrared energy of objects [»> Basics of
Infrared Thermometry].

Main features of CompactPlus Connect . e
ile easurement  Device Diagram  View  Preferences 7
software: o 2
Start Stop Laser Setup SRM
= Temperature data analysis and S 7 Tpggg’zoc
H 4255 )
documentation . .
= Automatic process control “"*""’\_,\[w—*—““ - . 310,2°C
= Customer specific software adjustments =
= Complete parameterization of the device 306,7°C
= Temperature display and recording
N 85,8%
- 2655
> 2455 [S]
312,560 314,560 316,560 318,560 320,560 322,560
COM20:0pen | CTRatio #20092003: Measuring | Cycle: 13,58ms N 41,3Mb/128,2Mb
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https://www.optris.global/infrared-basics
https://www.optris.global/infrared-basics

Legal disclaimer

All products are warranted against defective materials and workmanship

; ; i Optris GmbH
for a period of two (2) years from the delivery date of the original ; :
purchase, provided such products have been under normal storage, use | Ferdinand-Buisson-Str. 14
and service, and in accordance with the instruction. This warranty expires éﬁ?aﬁfmn

in case of inappropriate use of all delivered components.

All products not manufactured by us included in systems delivered by us
to the original purchaser carry the warranty, if any, of the particular
supplier only and we have no responsibility whatsoever for such products.
The manufacturer is not liable for any use of the software CompactPlus | E-majl: info@optris.global
Connect including data recording. The manufacturer does not carry | |nternet: www.optris.global
liability for error-free operation of the software in any hardware and
operating system.

The warranty is not expressed for possible quality changes, errors when presenting the software, occurring
defects during operation or insufficiencies in certain applications. The user is liable for any defects or data
processing insufficiencies when in using the software.

The manufacturer has no other liability inside the scope of supply other than mentioned above. The
manufacturer shall not be liable for any business loss or claim for compensation, loss of the computer
software, possible loss of data, additional costs for replacement software, claims of third parties or other
occurring costs or failures and deficits.

The software is protected by copyright and is not allowed to be changed or sold to third parties.

Phone: +49-30-500 197-0
Fax: +49-30-500 197-10

Note
Read the manual carefully before you start the device. The manufacturer reserves the right to
change the herein described specifications in case of technical advance of the product.
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1. Basics

1.1. Software installation

Download the software from the Optris website. Minimum system requirements:
Please start Setup.exe and follow the instructions of « Windows 7. 8. 10
the wizard until the installation is finished. « USB interface
= Hard disc with at least 30 MByte free space
= Atleast 128 MByte RAM
The installation wizard will place a launch icon on the desktop and in the start menu: ]
[Start]\Programs\CompactPlus Connect. +5°C
(FOTTPECRIOS
(=0T ECH

When using the Ethernet interface, the driver must be installed separately. This can be found in the
download package in the Driver folder (Name: Ethernet).

Note
The software can be downloaded via the Optris website under the following link:
https://www.optris.global/downloads-software

optris CompactPlus Connect — E2020-12-A
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IRmobile App

The pyrometers have a direct connection to an Android smartphone or ” GET ITON
tablet. All you have to do is download the IRmobile app for free in the Google Play

Google Play Store. This can also be done via the QR code.

Note
The IRmobile app works on most Android devices running 5.0 or higher with a micro USB or

USB-C port supporting USB-OTG (On The Go).

optris CompactPlus Connect — E2020-12-A
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1.2. Connection Sensor - Computer

If you connect your sensor to your PC and start the software, the following message will appear (if option
Auto Start is activated). » Menu Preferences/ Options

Then please press the button. All sensors found will be shown in a selection screen:

Example 1: A sensor was found. Press [Select]
No. Device Baudrate  Serial Com TProc Wideo to Close the WindOW.

CTRatio 921600 20092003 |COM20 L
efresh| starts a new search.
Search All Comports Cancel Select

Example 2: Two sensors were found. Please

Device  Baudrate | Serial Com TPrac Video |~ activate with the cursor the desired unit and after
__- that press the [Select| button to close the
CTRatio 921600 20092003 |COM20 2763 WindOW.

I —— concel select Refresh| starts a new search.

After the selection of a sensor you will get to the previous screen again. Here you will find now information
about the used virtual COM port (VCP), the serial number and the baud rate.

To finish please press [OK]. The window will be closed.

optris CompactPlus Connect — E2020-12-A



If Auto start device is activated » Menu Preferences/ Options the measurement starts and the
temperature values will be shown in the diagram.

After the sensor selection the status line (below the time axis) shows the following information:

COMY75: Opened CTRatio : Measuring

ICOMxx: Opened| active COM port

ICTRatio: Measuring successful communication with the connected sensor

1.3. RS485/ RS422

If a RS485 interface is used please activate the RS422 mode. Therefore you have to call this function with
the programming keys on the sensor at first (menu item: multidrop address). You will need also the RS485
module and the RS485-USB adapter [ACCTRS485USBK].

optris CompactPlus Connect — E2020-12-A



1.4. Easy Start-Up

If you restart the software and the last used sensor is
connected to the computer and the Auto Start option is
activated » Basic Settings/ Options the connection will be
made automatically (without sensor selection window).

If this option is deactivated, you must select the
corresponding device in [Menu: Device\ Scan Devices] and
press the button.

The button in [Menu: Device] breaks the

connection to the sensor and closes the COM port.

e CompactPlus Connect 1.3.12

File  Measurement | Device | Diagram
P . }lp Scan Devices

Start Stop Laser Set

Disconnect

Auto Start
Auto Apply
[ Fahrenheit

Cancel

optris CompactPlus Connect — E2020-12-A
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1.5. Basic Settings
1.5.1. Language

You can choose the desired language in the menu

[Menu: Preferences\ Language].

Preferences | ?

Options

Language

> English

Set Default Software Settings

Deutsch

optris CompactPlus Connect — E2020-12-A

11



1.5.2. Options

The menu item [Menu: Preferences\ Options]
allows the following settings:
Auto Start
[ Auto Apply
[ Fahrenheit
Auto Start If activated, after each program start the measurement will be started
automatically (if connected sensors have been found before).
Auto Apply If activated the changing of the settings will be directly effected
Fahrenheit If activated, the temperature is displayed in Fahrenheit.

The further options are described under »> _Stop Measurement and Save Data.

optris CompactPlus Connect — E2020-12-A
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1.5.3. Diagram settings

The menu item Settings [Menu: Diagram\ Settings]

enables the selection of the following diagram options:

Digital Display

Diagram

Pen Width

Color

Y-axis

Selection which signals
should be displayed as digital
display

Selection which signals
should be displayed as graph

Pen width of the temperature
graphs [1...5]

Color of the temperature
graph and digital displays

Time frame on the y-axis,
which should be displayed at
the beginning of a
measurement

TProc

TRatio

T

T2

Altenuation

TBox

TActT2

Digital Display Diagram AutoRange Pen Width

ActAftenuation O

Slope

Cancel

2 &

2 |

2 |

Color Y Axis

Primary Axis

Primary Avis

Secondary Axis

Primary Axs

Primary &xs

3 2 2
2 Z z
2 2 2
£ £ £
< < < < < < < < < < < <

Primary &xs
Primary Ads

Primary Axis

B |Frimary Ais
I |secondan Ads o
-
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1.6. Digital Display

If the sensor is connected to your computer and you start the software,
the process temperature Teroc Will be shown as digital display (top right).
You can add additional displays [Menu: View\ Digital]. Dependent on the
sensor type the available signals may vary.

Teroc includes the current post processing functions (average, peak hold,
etc.).

The once selected displays will also appear after a restart of the software.
The size can be changed if you put the cursor on the line beneath the
display and pull it down. The buttons of the tool bar will also be moved
(depending on the display size).

The colors of the different displays are equal to the colors selected under
[Menu: Diagram\ Settings] for the corresponding temperature graphs.
» Basic Settings

TProc (TRatio)

TRatio

469.2°C
"468.0°C
“467.9°C

Aftenuation

1.8%

optris CompactPlus Connect — E2020-12-A
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Overview of Digital Display

Notation Description

Tproc Process temperature With signal processing, including averaging

TRratio Ratio temperature Without signal processing, including averaging

T 1-channel temperature Without signal processing, including averaging

Tz 2-channel temperature Without signal processing, including averaging

Tactratio Actual temperature of ratio Without signal processing, without averaging

Tracu Actual temperature of channel 1 Without signal processing, without averaging

Tract2 Actual temperature of channel 2 Without signal processing, without averaging

Attenuation Signal attenuation Signal attenuation

Toet / Tint Head temperature Temperature value of detector

TBox Box temperature Temperature of electronic box

Tavg Average temperatur Without signal processing, including averaging
Note

The available temperatures depend on the connected device type

optris CompactPlus Connect — E2020-12-A
15
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1.7. Views

The CompactPlus Connect allows the creation of free definable screens and views:

== CompactPlus Connect 1.3.12 —
File  Measurement Device Diagram | View | Preferences 7
> EE R (7] Tt
Start Stop Laser Setup [7] Menubar
590 zl Tool bar TProc (TRatio)
L esol G [] Tool bar captians 28,3°C
~ [ ] status bar
600 Digital » ‘El TProcxM Thvg
. rocx 25 0°C
550 Diagram TAvg )
50.0 Always on top TAct Tint
w0 Temperature Display top Tint 26 .0°C
’
Temperature Display right TBox
400 E| TBox
Show Al Bars =
Trans.
350 Hide All Bars
mvl01
200 External display > mvIoZ2
350 mvioz
20,0
150
Y 00
- 5.0
<> 0,0 IS]
6,668 8,666 10,666 12,668 16,666
< - <> H
ICOM18:0pen | CTcM #20049998: Connected | Cycle : 0,00ms

a X

2.4Mb/91,6Mb

Note

The digital displays can be arranged optional on top or right side [Menu: View\ Temp. displays

top or Temp. displays right].

16
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You can show the digital displays also separate by hiding of View | Preferences ?

selected information (e.g. title bar, menu bar, etc.) in any size

. . Title b
» Digital Displays and, if desired, also always on top of e bar
your PC screen [Menu: View\ Always on top]. Menu bar
Tool bar

Tool bar captions
Status bar
Digital

Diagram

e e e ]

[<]

Always on top

Temperature Display top

v| Temperature Display right

Show All Bars
Hide All Bars

External display
Log window

optris CompactPlus Connect — E2020-12-A



1.8. External Displays

By double click on one of the digital displays [Menu: View\ External Display]
you can start an external display for the respective signal. This display will
appear initially in the same color than the respective display in the software. By
drag and drop these external displays can be placed at any desired location on
the PC screen (the position of the according software display will not change).
For an easy positioning a mark will appear on the left of the display if crossed
with the cursor:

Note

662.9°C

To distinguish between several displays the name of the software/ instance (for multiple software

calls) as well as the signal name will be shown shortly.

There are different options available for the design of the external
displays which can be called with the right mouse button:

Border

Transparent
Change Color

Use Contrast Color

Remove Display

optris CompactPlus Connect — E2020-12-A
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Border

Transparent

Change color

Use contrast color

Remove Display

Presenting the display with a border — in this
mode the size of the display can be changed.

Transparent presenting — useful for a
positioning of the display in front of pictures
or wallpapers.

For changing the display color.

Dependent on the used background the
presenting of the display figures with contrast
color (black edging) can be useful.

Closes the associated external display.

TPmcl‘:' =l B |

662.0°C ‘

6622 €

662.5°C

662.5°C

optris CompactPlus Connect — E2020-12-A
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1.9. Start measurement

To start a measurement, please press the button

in the tool bar [Menu: Measurement\ Start].

Measurement >
b Start I Start
m:wle Measu‘r evice  Diagram  View  Preferences 7
Start Stop La;er Setup
G 87| TProc (TRatio)
L€ 242°C Control elements of the time axis:
“ gy TAvg
547 242°C 1 Scroll bar
w7 ™ 2 Zoom in (increase)
547 25,9°C
o - 3 Zoom out (decrease)
w47 4 Whole range
207 5 H: Hold/ C: Continue
347
297
247
> I @ QOO
o &l \ / /| /
6552 6562 10552 12552 14552 16,552 \ T 7 7 v
. 1} b+ - =< H
[COM18:0pen | CTxM #20049998: Connected | Cycle : 0,00ms 2,4Mb/91,6Mb

20

optris CompactPlus Connect — E2020-12-A



Any activation of a control element of the time axis or of the button
will stop the further actualization of the measurement graph. The
measurement itself continues in the background. To return to the current
measurement graph please press the button again [Menu:
Measurement\ Pause] or [C|

Measurement
P Start

:II Pausel

B stop

During the stopped status any parts of the diagram can be selected with the [Time scroll bar]. With the zoom
in-button these parts can be stretched (enlarged) and with the zoom out-button E clinched (minimized).

optris CompactPlus Connect — E2020-12-A
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1.10. Scaling of the Temperature Axis

With global scaling the temperature range of the
diagram will automatically be adapted to the
respective peak values. The range will remain as
set during the whole measurement.

With local scaling the temperature range of the
diagram will be adapted dynamically to the
respective peak values. After the respective peak
has left the diagram in the further process of the
measurement, the range will be readapted. This
option enables an optimum display of the
temperature graph.

A manual scaling can be done at any time using
the control elements of the temperature axis.

Activation of the desired option:
Control elements (temperature axis)

trol elements of the temperature

Co

&

oOUTAWN R |

Global auto scaling
Local auto scaling
Scroll bar

Zoom in (increase)
Zoom out (decrease)
Whole range

‘I_C)|

<

optris CompactPlus Connect — E2020-12-A

22



1.11. Stop Measurement and Save Data

To stop the current measurement please press the button
[Menu: Measurement\ Stop].

The button [Menu: File\ Save as] opens an explorer window
to select destination and file name [file type: *.dat].

Stop

Measurement

P Start
Il Pause

M Stop

optris CompactPlus Connect — E2020-12-A
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1.12. Measurement Configuration

With the menu item [Menu: Measurement\ Settings] you can define the

following parameter for the measurement:

Max. data count

Stop/ Overwrite

Memory

Recording interval

Limitation of the maximum number
of data values — when achieved
the measurement will be stopped.

If the maximum number of data
values is achieved,

at Stop the current measurement
will be terminated automatically/

at Overwrite the measurement
will continue and the first values
will be overwritten (principle of ring
memory)

Memory, calculated from the max.
data count value

Time between single data
[1ms...10s]

Measurement | Devices Dia

P Start
Il Pause
Bl Stop
| |Settings |

Max. Data count: 1000000 o

If max. data countis reached ...

O Stop @ Overwrite

Mernory:

Recording interval(equal with diagram resolution):

Recording Time

Communication Mode

(O Auto(recommended)

(O RealTime (® Standard

Ok

91,6Mb

Imsec b4

00:16:40

Cancel

24
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Recording time Maximum time of measurement, calculated from Max data count| and |Recording|

Note

2 A change of the parameter Max data count will have influence on the Memory and Recording

time.

A change of the parameter Recording interval will have influence on the Recording time only.

Communication mode At Auto setting (recommended) the connected sensor works in Realtime
mode (=Burst mode: Sensor is sending data continuously) if the recording
interval is <200 ms. If the recording interval is >200 ms the sensor works in
the Standard mode (= Polling mode: Temperature values will be polled by

the software).

1.13. Opening of Files

To open a saved file please press the button [Menu: File\ Open].
You can select the desired file in an explorer window which will be opened
[file type: *.dat].

File | Measuremer

Save Diagram

Open Diagram

Note

The temperature files can also be opened and edited with any text editor or with Microsoft Excel.

optris CompactPlus Connect — E2020-12-A
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If you open a file with a spreadshett program you will find beside the relative time (starting with 000:00:00 —
column A) also the absolute time for each measurement value (column N).

On video devices and if the function “Automatic Snapshots” is activated you will find further information to the
recorded snapshots in the columns O and P:

A B C D E F G H I il K
1 |[Connect DataFile][1.1]
2 |Date: 01.11.2019
3 Time: 28:12,2
4 |Unit: °C
5 Resolutiol 0,001
6 Values: 10
7 |Time TProc TRatio T1 T2 TActRatio TActl TAct2 Attenuati THead TBox
8 00:00,0 525 525 506,2 439 525 5086,3 499,5 100 60,3 38,9
9 00:00,1 525 525 506,2 439 525 506,2 439 100 60,3 38,9
10 00:00,2 525 525 506,2 439 525 5086,3 499,3 100 60,3 38,9
11 00:00,2 525 525 506,2 439 525 506,4 499,5 100 60,3 38,9
12 00:00,3 525 525 506,2 499 525 506,6 499,6 100 60,3 38,9
13 00:00,4 525 525 506,3 499,1 525 506,5 499,4 100 60,3 38,9
14 00:00,5 525 525 506,5 499,3 525 5086,5 499,3 100 60,3 38,9
15 00:00,6 525 525 506,6 499,4 525 506,6 498,9 100 60,3 38,9
16 00:00,7 525 525 506,5 499,3 525 506,4 498,9 100 60,3 38,9

optris CompactPlus Connect — E2020-12-A
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2. CTratio
2.1. Sensor Setup CTratio

The button [Menu: Device\ Device Setup] opens a window for the setting of all sensor parameters.
The dialog window is separated into 4 categories:

= Signal processing Setting of Emissivity/ Slope and Post processing
= OQutput Setting of Output 1 and Output 2

» |/O Pins Setting the In- and Outputs

= Display Display main value and Backlight/ Alarm setting

» Advanced settings RS485 Multidrop address, Optical Set, Calibration

a3l Humber. 20092003 Finmwars Rov 10014

Signai Processing Ouipul 1O Display  Advanced Setings

1,000

1,000

Caleuiate Slupe/ Emissivty
Process Tempershre: 5000

Lastuatid vane

Ee— = CTratio

optris CompactPlus Connect — E2020-12-A
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2.2. Sensor Setup CTratio — Signal Processing

In this category you can adjust the parameters Emissivity, Slope, Attenuation and select the functions and
define the parameters for Post processing. Furthermore, the desired ratio mode can be selected here. The

Standard Ratio mode is activated as default setting.

[ Serial Number. 20092003 Firmware Rev. 10014
Signal Processing) Qutput 10 Pins Display Advanced Settings
Ratio Mode Post Processing
@ Standard Ratio () Smart Ratio Source e
Standard Averaging
— TRatio ['C] 275,0
Slope 1,000 2 Averaging Time [s] 0,020
Emissivity/ < T1[Cl 250,0
Transmission 1 1,000 ks i
Averaging Mode MNormal
Emissivity/ 1,000 T2ral 2500
Transmission 2 Smart Averaging Hysteresis [K] 5,0
Aftenuation [%] 100,0
Calculate Slope/ Emissivity
Process Temperature 500,0 = Hold
WMode off
Time [s] Infinite 10,000
Max Attenuation Reached Behavior
Max Atien. [%] 95,00 : Threshold [C] 10000
Max Atten. Mode Lastvalid value ~ 10,0
Hysteresis [K]
Load Config
Save Config Factory default

optris CompactPlus Connect — E2020-12-A
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2.2.1. Ratio Mode - Standard Ratio
Emissivity/ Slope/ Attenuation

The Slope is the quotient of the emissivity’s of
both of the overlapping wavelengths and
therewith the deciding parameter for
measurements in 2-color-mode.

The Emissivity (¢ — Epsilon) is a material
constant factor to describe the ability of a body
to emit infrared energy. The emissivity only
affects measurements in the 1-color-mode.

The function Calculate Slope/Emissivity
allows the determination of an unknown
emissivity and slope at a known process
temperature.

Ratio Mode
(® Standard Ratio

Standard

Slope 1,000
Emissivity/

Transmission 1 1.000
Emissivity/ 1,000

Transmission 2

Calculate Slope/ Emissivity

Process Temperature: 500,0

Attenuation

Max Attenuation [%] 95,00

Max Attenuation Mode | Lastvalid value

() Smart Ratio

TRatio [*C]
T1[C)
T2 [C)

Attenuation [%]

Min Attenuation [3]

Min Attenuation Mode

0,00 <
Lastvalid value ~

Attenuation: The temperature display is fixed if the attenuation exceeds the limit specified here. You can
decide whether the last valid value should be kept or a fixed value entered. This can be selected for

maximum and minimum attenuation.

optris CompactPlus Connect — E2020-12-A

29



2.2.2. Ratio Mode - Smart Ratio

While the standard mode requires a
constant emissivity ratio/slope, the
measurement allows a data set of
different slopes to be recorded and
applied for temperature calculation. This
is required, for example, if the degree of
contamination of the protective window
changes during the process and the ratio
temperature is no longer correct. This
cannot be described with a constant
slope.

A requirement for the measurement is that the object temperature must be known.

Ratio Mode
(O Standard Ratio

Smart
Teach-In Off

Note: Before the first use a data record must be recorded

In the function, the data records are recorded.

The Smart Ratio mode can be activated or deactivated with the [On/Off| buttons.

(® Smart Ratio

TRatio [*C]
T1[C]
T2[C]

Attenuation [%]

oy ra ] [¥]
o n o ~
=] = =] o
o [=] [=] [=]
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Teach-In

The process temperature must be known for the teach-in function. This temperature can be set using two

variants:

e Variant 1: Via a fixed value
Here the known process temperature is entered
manually.

e Variant 2: Via Uncomitted value
The input is done via an analog signal, for example
an external sensor.

Procedure

Hold the dirty window in front of the sensor.

The Measure Now button (F12) can now be used to
record measuring points. The current transmission and
slope are entered into the table. Alternatively, the F12
button can be pressed.

Smart Ratio Measurement

File  Data Aquisition  Data Analysis  Apply Correction Method

Transmission 1: 0,0300 Transmission 2: 0,0500

Proces{Fostvave 7] @002
Fixed value
Uncommitted value

Measure Trom

Proces: Fixed value ~

Measure MNow (F12)

500.0

s

Note

When recording different measuring points, the current process temperature must always be taken
into account. At least two measuring points with different degrees of contamination.

Recommendation: The more measuring points the better

optris CompactPlus Connect — E2020-12-A
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File  Data Aquisition

Procese Fixed value

Measure Now (F12)

Data Analysis ~ Apply

~

Transmission 1: 0,0300 Transmission 2: 0,0500

500.0 =

Transmission

Iransmission Slope Tref
b 030ss  [ERIN 09716 500.0
2 0.3484 0.3357 09753 500.0
3 0.3513 0.3434 09758 500.0
1 0.3891 0.3806 09782 500.0
5 0.4187 0.4113 09824 500.0
6 05135 0.5062 0,9859 500.0
7 06880 0.6849 0,9955 500.0
8 0.6984 0.6948 0,9949 500.0
3 0.8792 0.8806 1,0016 500.0
0 |09 0.9381 1,0032 500.0
11 0.9929 0.9973 1,0045 500.0
Cancel

Transmission 1

= Real - Regression

1.2000

1.0000

0.8000

0.6000

e

0.4000
v

0.2000

0.0000

0.3063

0.5063  0.7063

Transmission 2

0.9063

Slope

Transmission 2

Resal — AyerageSlope
- Regression —— Temperature Error
1.0200
1
1.0000 e
"4’
Il
0.9800 P
"

0.9600
0.9400

03063 05063 07063 090683

150K
10.0K
50K
0.0K
50K
-10.0K
-15.0K
200K

dodig aimelada |

Smart Ratio example with 11 measuring points
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Regression

e

The middle figure shows the transmission of diode 1
relative to the transmission of diode 2
s PReg| e
The blue points are the recorded measuring points.
1.2000
Green curve: Regression curve (polynomial) for
calculating the values between the measuring 1.0000
points.
— 0.8000
=
% 0.6000
2
= 0.4000
0.2000
0.0000
0.3063

05062 07063

Transmission 2

0,9063

Note

c The Smart Ratio method can only work if there is a monotonically increasing function progression.
If this is not the case, the Smart Ratio method cannot be used. If this is not the case, repeat the

measurement and check the measurement for measurement errors.
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The right figure shows the transmission ratio (slope)
relative to the transmission of diode 2.
= Real — fyerageSlope
i i A B LECEL] Regression = Temperature Error
The blue points are the recorded measuring points.
, _ . 1.0200 15,0K
The violet horizontal line is the average slope |
calculated from the measured values. = 10.0K
- .-'-'"
1.0000 e I .
. . . =~ BOK 3
The red curve is an estimate of the quotient =) 3
temperature error (in Kelvin) when using the z et 00K =
average slope without the Smart Ratio method. < 0.9800 {.f' B 50K %’
' m
Green curve: Regression curve (polynomial) for 0.9600 100K 2
calculating the values between the measurement £ 15 0K
points. i -
0.5400 -20,0K
03063 05063 07063 09063
Transmission 2
To write the created curves to the device, the Apply Smart Ratio with Apply Correction Method
new data option must be selected in the menu under |Apply Correction| Apply Smart Ratio with new data

Method| The created regression curve is now written to the device. A
message window appears indicating that the table is being saved to the

device. The Smart Ratio mode is now automatically activated.

Saved Table To Device

oK
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Proces: Fixed value

File  Data Aquisition

Data Analysis

v 5000

Continue Data
Acquisition

Apply

Transmiszion 1: 0,0500 Transmission 2: 0,0500

= Real o Regression
Transmission  Transmission &
2 1 Slope Tref 1.2000
y o1 0.3011 09716 500.0
1.0000
2 0,3484 0,3397 0,9753 5000 =
3 03515 03434 05758 500.0 — 0.8000 /
5 /
4 0,3851 0,3806 0.5782 500.0 E 10,6000 /'
5 04187 04113 09824 500.0 g L~
6 05135 0.5062 0.9859 5000 E 0.4000 /.r—'/
7 0.6880 06845 0.9955 500.0
d 0.2000
] 06984 06948 09945 5000
] 0.8732 0.3806 1.0016 500.0 0.0000
. 25351 05381 10032 5000 0.3063 05063 0.7063 0.5063
1" 09929 0.3973 1,0045 5000 v Transmission 2

Slope

Transmission 2

= Resl m— JyerageSlope
=+ Regression = Temperature Error
1.0200
1.0000 e
=
ol
0.9800
F
0.9600
0.9400
03062 05063 07063 09062

15,0K
10.0K
5.OK
0.0K
50K
-10.0K
-16,0K
-20.0K

doug eamedading |

Smart ratio mode is now activated. Further data points can no longer be recorded in this mode. To add more
data points, press the Continue Data Acquisition button (Smart Ratio mode is deactivated again).

After successful setting you can close the window with the OK button.
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Ratio Mode e CompactPlus Connect

() Standard Ratio (® Smart Ratio . .
File  Measurement Device

Smart '.x Zh

ON TRatio [FC] Start Stop Laser Setup SRM
riro
r2ra
Attenuation [%]

Activation of the Smart Ratio function is indicated by a green illuminated On button. In addition, there is an
icon called [SRM|, which is framed in green when activated.

Altenuation [%]

To deactivate the Smart Ratio function, you Ralio Hode
can either click on the icon or on the green on O singaraate @ smanfate
button. Smart
Teach-n OFF TRalio [C]
e
21
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Further Settings

Further settings can be made in the menu under

[Fitel

Save measurement pionts to CSV file: The
created data is stored on a hard disk.

Save regression data to device: The created data
is stored on the device without activating or applying
the Smart Ratio method.

File

Data Aquisition  Data Analysis  Apply

Save measurement points to C5V file
Save regression data to device

Save regression data to .dat file

Load measurement points from C5V file
Load regression data from device

Load regression data from file
Load regression data frem file and save to device

Cloze

Save regression data to .dat file: Here the data is stored on a hard disk for external data analysis.

Load measurement points from CSV file: If data sets already exist, the values can be read in and loaded

into the table.

Load regression data from device: To view the currently used regression curve.

Load regression data from file: The regression data is loaded from an existing file.

Load regression data from file and save to device: Here the regression data is loaded from an existing

file and saved directly to the device.
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The following settings can be made in the menu under Data Aquisition | Data Analysis  Apply

Ecéuisition. Measure Mow F12

Measure Now: A single measuring point is created and Start periodic measurement
written to the table. Stop periodic measurement

Start periodic measurement: A predefined interval can be Averaging count: 10 .’

entered, in which the measuring points will be recorded Delete all measurement points
automatically.

Stop periodic measurement: The recording of new measuring points is stopped.
Averaging count: Signal averaging during transmission measurement (response time is extended).

Delete all measurement points: All measuring points in the table are deleted (not from the device).

Note
To delete individual measuring points, you must mark them in the table and remove them with the
delete key.
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The following settings can be made in the menu under

[Analysis|

Polynom of order: The polynomial order is specified here.
The factory setting is Auto and is determined automatically.

Data Analysis | Apply

Polynom of order: 4 3

Regression accuracy: 0,9629

Average slope: 0,9902 3

Alternatively, it can be changed manually if required.

Regression accuracy: Characteristic value to evaluate the description of the measured values by the
polynomial. Larger values are better. A value of 1 means perfect agreement. The regression accuracy is

calculated automatically.

Average slope: The mean value of all slopes is calculated (violet straight line in the right diagram). The
default setting is Auto. Alternatively it can be set manually. Allows to manually move the average slope

(display optimization).

The following settings can be made in the menu under |Apply|.

Apply Smart Ratio with new data: The created regression curve
is written to the device and the Smart Ratio mode is activated. A
message window appears indicating that the table is being saved to
the device.

Apply |

Apply Smart Ratio with new data
Apply Smart Ratio with old data

Apply average slope
Apply old slope

Apply Smart Ratio with old data: Regression curve already stored in the device is retained and Smart

Ratio mode is activated.
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Apply average slope: Set average slope and activate standard ratio mode.

Apply old slope: Restore the slope value before opening the Smart Ratio configuration.
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2.2.3. Post Processing
In the category Post Processing you can select the Source and make following settings:

= Averaging (Averaging time, average mode, smart threshold)
»= Hold mode (Mode: Off, Peak Hold, Valley Hold, Advanced Peak Hold, Advanced Valley Hold)

You will find the description of the single functions on the = PostProcessing

next page- Source TRatio s
Smart Averaging Averaging
If activated, a dynamic average adaptation at high signal o _
. . . . Awveraging Time [s] 0,020 =
edges is active. In addition you can enter the minimum
temperature difference (Smart Averaging Hysteresis)  ,.gingmode Normal o
to trigger this function.
Smart Averaging Hysteresis [K] 50 =
Hold
Maode
Time [s] Infinite
Advanced Peak Hold
Threshold [*C] Advanced Valley Hold

Hysteresis [K] g =
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Averaging

Peak hold

Valley hold

Advanced Peak hold

In this mode an arithmetic algorithm will be performed to smoothen the
signal. The Averaging Time is the time constant. This function can be
combined with all other post processing functions. The minimum adjustable
average time is 0,001 s.

In this mode the sensor is waiting for descending signals. If the signal
descends the algorithm maintains the previous signal peak for the specified
Hold time.

The minimum adjustable hold time is 0,001 s.

After the hold time the signal will drop down to the second highest value or
will descend by 1/8 of the difference between the previous peak and the
minimum value during the hold time. This value will be held again for the
specified time. After this the signal will drop down with slow time constant
and will follow the current process temperature.

Therefore, if periodic events will be measured (bottles on a conveyor e.g.)
this peak hold function avoids a drop down of the signal to the conveyor
temperature in-between 2 events.

In this mode the sensor waits for ascending signals. If the signal ascends
the algorithm maintains the previous signal valley for the specified Hold
time. The definition of the algorithm is according to the peak hold algorithm
(inverted).

In this mode the sensor waits for local peak values. Peak values which are
lower than their predecessors will only be taken over if the temperature has
fallen below the Threshold value beforehand. If Hysteresis is activated a
peak in addition must decrease by the value of the hysteresis before the
algorithm takes it as a new peak value.

42
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Advanced Valley hold

Smart Averaging
Off

This mode is the inverted function of Advanced Peak hold. The sensor
waits for local minima. Minimum values which are higher than their
predecessors will only be taken over if the temperature has exceeded the
Threshold value beforehand. If Hysteresis is activated a minima in
addition must increase by the value of the hysteresis before the algorithm
takes it as a new minimum value.

If activated, a dynamic average adaptation at high signal edges is active.

If Off is activated, no post processing will happen.
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2.3. Sensor Setup CTratio — Output
2.3.1. Output 1 and 2

The device has two outputs (OUT 1, OUT 2) which can be configured
as desired. The following options are available under Mode:

Off
e Analog
e Alarm

Signal Processing Output  JO Pins  Display
Cutput 1
Mode:

When Analog is activated, the following signal sources can be selected in the Source field:

* TProc Process temperature

* TRatio Ratio temperature

= T1 1 channel temperature

= T2 2 channel temperature

= Attenuation Signal attenuation in %
= TDet Temperature of detector
= TBox Box temperature

Analog

Source

TMin [CT TRatio

TMax[c]|T1
T2
Aftenuation

TDet
max [MA] (TBaox

min [maA]
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The desired temperature measuring range of the
sensor can now be set. The range limits can be
changed by entering them in the corresponding
fields. The source can be selected between Tproc,
TRatio, 11, T2, Attenuation, Tpet OF Tgox.

= TMin: lower temperature range limit

=  TMax: upper temperature range limit

=  Min [mA]: lower limit mA output

=  Max [mA]: upper limit mA output

Signal Processing  Output 1O Pins  Display Advanced Settings

Output 1
IMode: Analog
Analog
Source | TProc
TMin [*C] [700,0
TMax[FC] |1400,0
min[mA] (4.0

max [mA] 20,0

FailSafe Min Range [FC] | 700,0

FailSafe Max Range [*C] 14000
FailSafe min [mA] 00

FailSafe max [mA] 201

[ FailSafe is Active min
FailSafe is Active max
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Alternatively, outputs 1 and 2 can be used as alarm
outputs. To do this, select the Alarm setting.

As source you can choose between Tproc, Tratio, 11,
T2, Attenuation, Tpet Or Tgox.

Under Threshold the threshold value for triggering the
alarm is defined.

Hysteresis: Setting the minimum hysteresis
Alarm Off [mA/mV]: Value if no alarm
Alarm On [mA/mV]: Value on alarm

Selecting Open/Closed under Mode defines the
output as High or Low alarm.

Difference Mode: When activated, no absolute value is used for the alarm threshold, but the difference

Cutput 2
Mode:

Alarm

Source
Threshold [*C]
Hysteresis [*C]
Alarm Off [mA]
Alarm On [mA]
Mode

Difference Mode

between process temperature and ambient temperature (TProc-TUmg).

Alarm

TProc
9000
10,0
40
200
Open

Inactive
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2.3.2. Failsafe

The pyrometer has a failsafe function that can be used in analog
FailSafe Min Range [FC] 7000

mode.
The range can be configured as desired. The settings for fail-safe FailSafe Max Range [FC] 14000
operation allow a defined level to be output at the analog output FailSafe min [mA] 0.0

depending on specified temperature limits.
FailSafe max [maA] 20,1

Thus, a possible cable defect can be detected quickly.
] FailSafe is Active min

FailSafe is Active max

1k

1k

Ak
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2.4. Sensor Setup CTratio — I/O pins

The CTratio has three 1/O pins which can be programmed as in- or outputs using the software. The following
options are available:

Function
Alarm

Valid Low

Valid High

Hold Low-High
Hold High-Low

Hold Reset Low
Hold Reset High

Slope external

Emissivity external
Uncommitted Value

Laser on Low
Laser on High

I/O pin acts as

Description

output (digital)
input (digital)

input (digital)

input (digital)
input (digital)

input (digital)
input (digital)
input (analog)
input (analog)
input (analog)
input (digital)
input (digital)

Low-/High-level: via software

Open collector output/ definition as HIGH- or LOW alarm via norm. open/
norm. close options in software dialog.

The output follows the process temperature as long as there is a Low level at
the I/O pin. After discontinuation of the Low level the last value will be held.

The output follows the process temperature as long as there is a High level
at the 1/O pin. After discontinuation of the High level the last value will be
held.

The last value will be held if there is a signal with a rising edge on the 1/O
pin.

The last value will be held if there is a signal with a falling edge on the 1/0
pin

Reset of a hold function on a Low level at the 1/O pin

Reset of a hold function on a High level at the 1/O pin

External adjustment of the slope value using an analog voltage (0-10 V)
External adjustment of the emissivity value using an analog voltage (0-10 V)
Display of a freely scalable value

Switch on laser (Low signal)
Switch on laser (High signal)
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If you select the function Alarm the following signal sources can be
selected:

= TProcess Process temperature

= TRatio Ratio temperature

= T1 1 channel temperature
= T2 2 channel temperature
= Attenuation Signal attenuation in %
= TDet Detector temperature

= TBox Box temperature

The definition as Low or High alarm can be done by switching between
Normally: open and Normally: closed.

If you select the function Slope external or Emissivity external the
I/O pin is set as analog input. The scaling can be done using the
parameter fields P1/P2 and Slope P1/P2 / Epsilon P1/P2.

M2 Pin 1
Mode

Parameter

Source
Threshold [*C]
Hysteresis [*C]
Mormally

Difference Mode

e
OUTPUT

IO Pin 2

Mode
Parameter
P1[V]
P2[V]
Slope P1

Slope P2

lio
INPUT

Alarm

TProc
8000
10,0
Open

Inactive

Slope external -

0.0

10.0

0.9

1.1
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If you select the function Hold Reset Low or Hold Reset High the  1oPin3
I/O-Pin is set as digital input. An activated hold function (MAX, MIN, Mode

advanced MAX, advanced MIN) will be reset if a low or high level is at

the I/O pin.

Parameter
Threshold [V]

Hysteresis [V]

110
INPUT

Hold Reset Low

0,0

0,0

Ar| 4
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2.5. Sensor Setup CTratio — Display

In this tab you can make settings for the display and the backlight (=visual alarms). Furthermore, the
temperature unit can be selected here.

2.5.1. Visual Alarms

Independent of the selected signal for the analog output, a signal from the following list can be selected
under General/ Main display source, which is shown in the digital display of the electronics:

TProc Process temperature

TRatio Ratio temperature

T1 Temperature value 1-color-mode
T2 Temperature value 2-color-mode
Attenuation  Signal attenuation in %

TDet Temperature of the detector
TBox Temperature of the electronics

For the visual alarm areas up to eight alarm limits can be assigned to a signal. The selected signal can be
selected under Source independent of the value shown in the display and independent of the analog output.

optris CompactPlus Connect — E2020-12-A
51



Signal Processing Output IfDF‘insl Display I\d«ancedSeﬂings

General
Main Display Source: TProc
Temperature Unit: Celsius

Visual Alarms
Source Attenuation ~
- 000

4000 |2 [l 405,0 [l o o
4100 |2 ral 415,0 [%] O O
4200 |2 Al 4250 ] O O
4300 2] pel 4350 [l o o o
2400  [# pe 445.0 [%] O o d
4500 2] ol 455,0 [%] O O Od
4600 2 [l 465,0 [l o o o
4700 2] pl 4750 [l o o o

2.5.2. Temperature unit

Selection between °C and °F as temperature unit.

Temperatureinheit
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2.6. Sensor Setup CTratio — Advanced Settings
In the category Advanced Settings the following parameter can be adjusted:

= RS485 - Multidrop address
= Optical Set
= Calibration

Signal Processing  Output  1/0 Pins Disp\ayl Advanced Serlingsl

RS485 Calibration

Multidrop Address: |1 : Mode
Ratio

Optical Set Offset [K] 0.0 o
Gain 1,00000 5

Number 1 5
™
Oifset [K] 1000 o
Gain 1,00000 5
T2
Offset [K] 1000 o
Gain 1,00000 >
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2.6.1. RS485 Multidrop Address

In combination with a RS485 interface you can build a network

. RS485
of several CTratio sensors (max. 32 sensors).
For the digital communication each sensor must have its own _
address which you can enter in the input field Multidrop Multidrop Address: |1
address.
> RS485/ RS422
2.6.2. Optical Set
If replacement fibers are used, the correct number must be Optical Set
entered for exact allocation. Each fiber has a unique number.

Mumber 1

4k
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2.6.3. Calibration

In the Advanced Settings tab, three different modes can be Calibration
selected to perform a calibration of the device: Mode Manual v
=  Manual Ratio

= 1 Point (Calibration)

» 2 Point (Calibration) et o0 :
Gain 1,00000 <
These amplification factors can be entered for the Ratio, T1 and
T2 temperature. "
Manual Calibration Offset [K] 100,0 :
For certain applications or under certain circumstances a Gain 100000 B
temperature offset or a change of the gain for the temperature
curve may be useful.
T2
The factory default settings for Offset and Gain are: Offset [ 1000 :
= Offset: 0,0K _ 5
Gain 1,00000 =

= Gain: 1,000

A changed Offset causes a parallel shifting of the temperature curve and therewith it has a linear effect on
the temperature reading (change constant independent on process temperature). A change of the Gain will
have a non-linear effect on the temperature reading (change depends on process temperature).
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1 Point Calibration

In this mode, a 1-point calibration can be made for the device. To do this, select under Mode 1 Point
(Calibration) and enter the actual temperature and the set temperature. An offset calculation takes place
and is displayed.

Calibration 1000

—— Set Temperature
- 200 o Actual Ratio Temperature
Mode |‘1 Point > 600 — Actual T1 Temperature
Ratia ;gg — Actual T2 Temperature
. 0
Offset [K] 0,0 = 20 380 780
180 550

Gain 0,99415 = Pq

Set Temperature [*C] 8550 =
T1 Actual Ratio Temperature [*C] 850,0 =
Offset [ T - Actual T1 Temperature [*C] 0.0 =

Actual T2 Temperature [*C] 0.0 =
Gain 0,00001 =
T2
Offset [K] 0,0 =
Gain 0,00001 =
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2 Point Calibration

In this mode, a 2 point calibration can be made. To do this, select under Mode 2 Point (Calibration) and
enter the actual temperature and the set temperature for two different points. An offset and gain is then
calculated.

Calibration —— Set Temperature
- * Actual Ratio Temperature
Mode 2 Paint v — Actual T1 Temperature
Ratio — Actual T2 Temperature
Offset [K] 28 = o
815 15 1215 1415
Gain 0,99083 5 P4
Set Temperature [°C] 855,0 3
T Actual Ratio Temperature [*C] 8500 =
Actual T1 Temperature [°C =
Offset [K] 0,0 5 g vl 0.0 =
Actual T2 Temperature [*C] 0,0 $
Gain 0,00001 =
P2
Set Temperature [C] 1400,0 =
T2
Actual Ratio Temperature [*C] 13900 =
Cffset [K] 0,0 = Actual T1 Temperature [FC] 0,0 =
Gain 0.00001 - Actual T2 Temperature [*C] 0,0 =
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3. CT
3.1. Sensor Setup CT - Signal Processing

The button [Menu: Device\ Device Setup] opens a window for the setting of all sensor parameters.
The dialog window is separated into 5 categories:

= Signal processing Setting of Emissivity/ Transmission and Post processing
= OQutput Setting of Output 1 and Output 2

= ]/O Pins Setting the In- and Outputs

= Display Display main value and Backlight/ Alarm setting

= Advanced settings Calibration, USB connection, RS485 Multidrop address

[Serial Number- 20049998 Firmware Revision: 4
Signal Processing Qutput 10 Pins Display Advanced Setiings
IS 7 TTans mission PostProcessing
Emissivity 1,000 : TProc[cl 211 Averaging N
Transmission 1,000 Averaging Time [s] 0,020 \
External Ambient Compensation Averaging Mode Nomal -
Mode Internal (Head) ~ ~ Smart Averaging Hysteresis [K] 50
Fied value [C] 230 Hold o
To Configure External Ambient Compensation, please use the U0 Pins Mode off ~
Time [s] Infinite 1,000 + CT

External Transmitted Radiation

- Threshold [C] 5100 :
Object Transmission %] (0,0 T

10,0

Fix Temperature [*C] 230 = Hysteresis [K]
To Configure External Transmitted Radiation, please use the L Pins
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3.1.1. Emissivity and Transmissivity

Under Emissivity/Transmission in the Signal Processing tab, you can set the two parameters:

Emissivity:

Transmission:

The Emissivity (¢ — Epsilon) is a material constant factor to describe the ability of a
body to emit infrared energy. The emissivity only affects measurements in the 1-
color-mode.

In the input field Transmission you have to enter the transmission of optional
optical components like an additional lens (e.g. CF optics ACCTCF) or a protective
window (e.g. ACCTPW).

Signal Processing

Emissivity

Transmission

Emissivity f Transmission

Output MO Pins  Display Advanced Settings

1,000 = TProc [*C] 21,0

1,000 =
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3.1.2. Ambient Temperature Compensation

In dependence on the emissivity value of the object a certain amount of ambient radiation will be reflected
from the object surface. To compensate this impact, the software provides the feature Ambient control:

= Internal (Head): The ambient temperature will be taken from the head-internal Pt1000 probe
(factory default setting).

» Fixed value: A fixed value can be entered in the edit box Fixed value (if the ambient radiation
is constant).

External Ambient Compensation

Mode Internal (Head) -

Fixed value [°C] 23,0 -

To Configure External Ambient Compensation, please use the /O Pins

Note

Especially if there is a big difference between the ambient temperature at the process and head
temperature the use of Ambient control with Fixed value or via the 1/O pins (mode: External
Ambient Compensation).is recommended.
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3.1.3. Post Processing

Under Post Processing you can set the averaging
and hold mode.

Averaging: In this mode an arithmetic algorithm will
be performed to smoothen the signal. The
Averaging Time is the time constant. This function
can be combined with all other post processing
functions.

The minimum adjustable average time is for the CT

Post Processing
Averaging

Averaging Time [s]

Averaging Mode

Smart Averaging Hysteresis [K]

0,020 =
Mormal ~
5.0 o

4M model 1ms (0,001s). On this model values below Hold
0,1 s can be increased/ decreased only by values of Mode
the power series of 2 (0,002, 0,004, 0,008, 0,016,
0,032, ...). Time [s] Infinite Peak Hold

. Valley Hald
Under the Averaging Mode you can choose Advanced Peak Hold
between Normal and Adaptive. With Adaptive, a Threshold [C] Advanced Valley Hold
dynamic adjustment of the averaging process is . T <
performed for steep signal edges (Smart Hysteresis K] : :
Averaging).
The following post-processing functions are available:
Off If Off is activated, no post processing will happen (Trroc = Tavg).
Averaging In this mode an arithmetic algorithm will be performed to smoothen the

signal. The Avg. time is the time constant. This function can be combined
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Peak hold

Valley hold

Advanced Peak hold

with all other post processing functions. The minimum adjustable average
time is 0,1s; on the models 1M, 2M and 3M 1ms (0,001s). On these models
values below 0,1s can be increased/ decreased only by values of the power
series of 2 (0,002, 0,004, 0,008, 0,016, 0,032, ...).

In this mode the sensor is waiting for descending signals. If the signal
descends the algorithm maintains the previous signal peak for the specified
Hold time.

The minimum adjustable hold time is 1 ms (0,001 s).

After the hold time the signal will drop down to the second highest value or
will descend by 1/8 of the difference between the previous peak and the
minimum value during the hold time. This value will be held again for the
specified time. After this the signal will drop down with slow time constant
and will follow the current process temperature. » Signal Graphs
Therefore, if periodic events will be measured (bottles on a conveyor e.g.)
this peak hold function avoids a drop down of the signal to the conveyor
temperature in-between 2 events.

In this mode the sensor waits for ascending signals. If the signal ascends
the algorithm maintains the previous signal valley for the specified Hold
time. The definition of the algorithm is according to the peak hold algorithm
(inverted).

In this mode the sensor waits for local peak values. Peak values which are
lower than their predecessors will only be taken over if the temperature has
fallen below the Threshold value beforehand. If Hysteresis is activated a
peak in addition must decrease by the value of the hysteresis before the
algorithm takes it as a new peak value.
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Advanced Valley hold This mode is the inverted function of Advanced Peak hold. The sensor
waits for local minima. Minimum values which are higher than their
predecessors will only be taken over if the temperature has exceeded the
Threshold value beforehand. If Hysteresis is activated a minima in
addition must increase by the value of the hysteresis before the algorithm
takes it as a new minimum value.

Smart Averaging If activated, a dynamic average adaptation at high signal edges is active.

Peak picking function

For a detection of fast hotspots (detection time 90 us) the averaging time must be set to 0.0 s.

Note

You can display the process temperature Tproc (With post processing) and also the current average
temperature Tavg (Without any post processing) in the diagram. In this way the result and
functionality of the selected post processing features can easily be traced and controlled.
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Signal Graphs

1549 FCl
142,21
132,21
122,21
112,2
102,2 1
922 +
822 +
722 +
622 -
522 +
422 +
322 4

222 A
12,2

[s]

0,95 195 295 395 495 595 6,95 795 8,95

9,95

10,95

11,95

12,95

= Trroc With Peak Hold (Hold time = 1s)
= Tavg Without post processing
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1758 |
[Cl

150,0

130,0 -

110,0 -

90,0 -

70,0 A

50,0 -

300

10,0 -

-10.0

s

0,90 290 4,90 6,90

8,90

10,90 12,90 14,90 16,90 18,90

20,90

22,90

2490

26,90

— Trroc With Advanced peak hold (Threshold = 80 °C/ Hysteresis = 20 °C)

— Tavg Without post processing
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3.2. Sensor Setup CT — Output

In the Output tab, you can set the Output 1 and 2 and the Digital Output AL2. If the optional Relay
interface is used, it can also be configured here.

Signal Processing  Output /0 Ping  Display Advanced Settings Calibration

Cutput 1 Cutput 2 Digital Output AL2

Mode: Analog mA v Mode: Analog mA ~ Source TProc v
Analog Analog Threshold [FC] 10,0 o
Source TProc ~ Source Tint e Hysteresis [*C] 0,0 =
TMin [FC] 100,0 > TMin [FC] 0.0 > Mormally: Open w
TMax [*C] 2000 3 TMax [°C] 70,0 3 Difference Mode: Inactive ~
Min [mA] 4,0 2 Min [ma] 4,0 2

Max [ma] 20,0 Z Max [ma] 20,0 Z ERelays

FailSafe Min Range [°C] 100,0 : FailSafe Min Range [°C] 300,0 .
FailSafe Max Range [*C] 200,0 = FailSafe Max Range [*C] 400,0 =
FailSafe min [ma4] 0,0 = FailSafe min [mA] 0.0 =
FailSafe max [mA] 20,1 = FailSafe max [mA] 20,1 =

FailSafe is Active min
FailSafe is Active max

FailSafe is Active min
FailSafe is Active max

optris CompactPlus Connect — E2020-12-A



3.2.1. Outputland?2

The device has two outputs (OUT-1, OUT-2) which
can be configured as desired. The following options
are available for selection:

Off

Analog mA
Analog mV
Alarm mA
Alarm mV
TCK

When using the analog mA or mV output, either Teroc,
Tint Or Teox Ccan be selected as source. The desired
temperature measurement range of the sensor can now
be set. The range limits can be changed by entering the
values in the corresponding fields.

=  TMin: lower temperature range limit

=  TMax: upper temperature range limit

= Min [mA/mV]: lower limit mA/mV output

= Max [mA/mV]: upper limit mA/mV output

Signal Processing Output /O Pins  Display
Cutput 1
Mode:
Analog mA
Analog mv
Alarm mA
Alarm mv
TCK
Cutput 1
Maode: Analog mA
Analog
Source TPrac
TKin [*C] 100,0
TMax [*C] 200,0
Min [mA] 40
Max [mA] 20,0
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Alternatively, outputs 1 and 2 can be used as alarm Output 1
outputs. To do this, select the Alarm mA or Alarm mV

. Mode: Alarm méa ~
setting.
As source you can choose between Tproc, Tint OF Tgox. Alarm
- . Source TProc o
Under Threshold the threshold value for triggering the
alarm is defined. =
Threshold [*C] 510,0 =
Hysteresis: Setting the minimum hysteresis Hysteresis [*C] 10,0 =
Alarm Off [mA/mV]: Value if no alarm Alarm Off [mA] 0.0 =
Alarm Cn [mA] 0,0 =
Alarm On [mA/mV]: Value if alarm
Mode Open A
Selecting Open/Closed under Mode defines the output Difference Made Inactive »

as High or Low alarm.

Difference mode: When activated, no absolute value is used for the alarm threshold, but the difference
between process temperature and ambient temperature (TProc-TAmb).
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3.2.2. Failsafe

The pyrometer has a failsafe function that can be used in
analog mode. As source Tproc, Tint OF Teox Can be selected.

The range can be configured as desired. The settings for fail-
safe operation allow the output of a defined level at the
analog output depending on defined temperature limits.

Thus a possible cable defect can be detected quickly.

Qutput 1

Mode: Analog mA
Analog

Source

TMin [FC]

TMax [ C]

Min [mA]

Wax [mA]

FailSafe Min Range [*C]

Failsafe Max Range [FC]

FailSafe min [mA]
FailSafe max [mA]

FailSafe is Active min
FailSafe is Active max

TProc
100,0
200,0
40

100,0
200,0
0,0

4

4k L3 4k 4k 4k 4k

4
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3.2.3. Digital Output AL2

The electronic box has an AL2 pin that can be
configured as an open-collector output (24 V/ 50
mA) under Digital Output AL2.

As source Teroc, Tint OF Taox Can be selected.

Under Threshold the threshold value for triggering
the alarm is defined.

Hysteresis: Setting the minimum hysteresis

Selecting Open/Closed under Mode defines the output as High or Low alarm.

Digital CutputAL2

Source:
Threshold [*C]
Hysteresis [*C]
Mode:

Difference Mode:

TProc
10,0
0.0
Open

Inactive

Difference mode: When activated, no absolute value is used for the alarm threshold, but the difference
between process temperature and ambient temperature (TProc-TAmb).
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3.2.4. Relays

When using the optional relay interface, Teroc, Tint OF
Tgox Can be selected as source.

Under Threshold the threshold value for triggering
the alarm is defined.

Selecting Open/Closed under Mode defines the
output as High or Low alarm.

Difference mode: When activated, no absolute
value is used for the alarm threshold, but the
difference between process temperature and
ambient temperature (TProc-TAmb).

ElRelays

Relay 1
Source:

Threshald [*C]
Hysteresis [°C]
Mode:

Difference Mode:

Relay 2
Source:

Threshold [*C]
Hysteresis [*C]

Difference Mode:

Mode:

TProc
100
5.0

it

A4F 4

Open

Inactive

Tint

70

0,0
Inactive

Open

4

A AP
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3.3. /O Pins

The CT 4M has three 1/O pins, which can be programmed as output or input using the software. The
following functions are possible:

Function I/O Pin is on Description

Alarm Output (digital) Open collector output/ definition as High- or Low alarm via normally open/ normally
close options in software dialog.

Valid Low Input (digital) The output follows the object temperature as long as there is a Low level at the 1/10
pin. After discontinuation of the Low level the last value will be held.

Valid High Input (digital) The output follows the object temperature as long as there is a High level at the I/O
pin. After discontinuation of the High level the last value will be held.

Hold Low-High Input (digital) The last value will be held if there is a signal with a rising edge on the I/O pin.

Hold High-Low Input (digital) The last value will be held if there is a signal with a falling edge on the 1/O pin.

Hold Reset Low Input (digital) Reset of Peak or valley hold (High-Low signal)

Hold Reset High Input (digital) Reset of Peak or valley hold (Low-High signal)

External Emissivity Input (analog) The emissivity value can be adjusted via a 0-10 V signal on the 1/O pin (scaling
possible via software).

Uncommitted value Input (analog) Display of uncommitted value

Laser on Low Input (digital) Turning on the laser (Low signal)

Laser off High Input (digital) Turning on the laser (High signal)

External Input (analog) The ambient temperature will be determined by a voltage on the I/O-pin [0-10 V;

Ambient compensation range scalable].

External Transmitted Input (analog) The transmitted ambient temperature will be determined by a voltage on the I/O-pin

compensation [0-10 V; range scalable].

Low/High level: Via Software
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When selecting the Alarm function, the following signal
sources can be selected:

= TProc Process temperature
= Tint Temperature of detector
= TBox General internal temperature

inside the housing

Under Threshold the threshold value for triggering the alarm
is defined.

Hysteresis: Setting the minimum hysteresis

Selecting Open/Closed under Mode defines the output as
High or Low alarm.

Difference mode: When activated, no absolute value is used
for the alarm threshold, but the difference between process
temperature and ambient temperature (TProc-TAmb).

110 Pin 1
Mode

Parameter

Source
Threshold [*C]
Hysteresis [*C]
Marmally

Difference Mode

1i0
OUTPUT

Alarm

TProc
510,0
10,0
Open

Inactive
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If the function External Emissivity is selected, the 1/O pin is
programmed as analog input. The input can be scaled in the fields
P1[V], P2 [V], Epsilon P1 and Epsilon P2.

When the Hold Reset Low or Hold Reset High function is selected,
the 1/O pin is programmed as digital input. When a Low or High level is
applied, an activated Hold function (MAX, MIN, extended MAX,
extended MIN) is reset.

IiC Pin 2
Mode
Parameter
P1v]

P2 V]
Epsilon P1

Epsilon P2

110
INPUT

110 Pin 3
Mode

Parameter
Threshold [V]

Hysteresis [V]

INPUT

External Emissivity

0,0
10,0
0,0
11

Hold Reset High

0.0
0.0

IRRORECRED

FORIEn
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3.4. Display

In this tab you can make settings for the display and the backlight (= visual alarms). Furthermore, the
temperature unit can be selected here.

3.4.1. Visual Alarms

Independent of the selected signal for the analog output, a signal from the following list can be selected
under General/ Main display Source, which is shown in the digital display of the electronics:

TProc Process temperature
Tint Temperature of detector
TBox General internal temperature inside the housing

For the visual alarm areas up to eight alarm limits can be assigned to a signal. The selected signal can be
selected under Source independent of the value shown in the display and independent of the analog output.
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Signal Processing  Qutput 10 Pins Display  Advanced Settings

General Visual alarm ranges

Main Display Source: TProc v Source TProc v

Temperature Unit: Celsius ~

° 000

0.0 H ral 50 5 rel O O
10,0 | rCl 15,0 +H ol 0 0
20,0 | [Cl 250 H ol O O
30,0 s [Cl 350 i rCl O O O
40,0 s [Cl 450 + Cl O O O
50,0 + [Cl 55,0 | [FCl 0 0 0
60,0 | [Cl 65,0 + ol 0 0 0
70,0 s [Cl 75,0 + Cl O O O

3.4.2. Temperature unit

Selection between °C and °F as temperature unit.

Temperature Unit:

Celsius E

Fahrenheit |
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3.5.

Sensor Setup CT — Advanced Settings

The following parameters can be set in the Advanced Settings tab:

Calibration
USB Communication

RS485 Multidrop address Calibration

Locking and unlocking of the programming Mode

keyS Offset [K]
Gain

USB Communication

Baudrate:

Check Sum

R5485

Multidrop Address:

User Interface

Py

Signal Processing  Output /0 Pins Displayl-"\d“'aﬂCEUSEﬂiﬂgSI

|I'v1anual

0,0

1,00000

115200

Unlocked

4k

4k

optris CompactPlus Connect — E2020-12-A

77



3.5.1. Sensor Setup CT - Calibration
In the Advanced Settings tab, three different modes can be selected to perform a calibration of the device:

=  Manual
= 1 Point (Calibration)
= 2 Point (Calibration)

Signal Processing Output /O Pins  Display Advanced Settings
Calibration
Mode
Offset [<] Manual
Gain ,
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3.5.2. Manual Calibration

For certain applications or under certain circumstances a temperature offset or a change of the gain for the
temperature curve may be useful.

The factory default settings for Offset and Gain are:
= Offset: 0,0K
» Gain: 1,000

A changed Offset causes a parallel shifting of the temperature curve and therewith it has a linear effect on
the temperature reading (change constant independent on process temperature). A change of the Gain will
have a non-linear effect on the temperature reading (change depends on process temperature).

Calibration

Mode Manual v|
Offset [K] 0,0 =
Gain 1,00000 =
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3.5.3. 1 Point Calibration

In this mode, a 1-point calibration can be made for the device. To do this, select under Mode 1 Point

(Calibration) and enter the Actual Temperature and the Set Temperature. An offset calculation takes place
and is displayed.

Calibration
:g L = Set Temperature
Mode 1 Point v| 100 Actual Temperature
20
Dffset [K] 0,0 : =
20 ||
Gain 1,00000 2 -
LI"_\L".ILD_\I‘L".I_LF‘_LI."BL.".I_LI‘L"J_
= q oy o v O 0 3
1'\|-. — M W|m e~ G : : E
P1
Calibration
Set Temperature [°C] 19,5 =
Mode 1 Point w
Actual Temperature [°C] 18,2 =
Offset [K] 13 5 :
Gain 1,00000 2
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3.5.4. 2 Point Calibration

In this mode, a 2 point calibration can be made. To do this, select under Mode 2 Point (Calibration) and
enter the Actual Temperature and the Set Temperature for two different points. An offset and gain is then
calculated.

Calibration
500 —— Set Temperature
Mode |2 Point v| ;E:E: - Actual Temperature
200
Offset [K] 0,0 > 100
o4 & .
Gain 1,00000 : 205 1785 379.5
785 2795
P1
Set Temperature [°C] 195 -
Calibration Actual Temperature [*C] 18,2 $
Made 2 Paint w
Offset [K] -12 =
Gain 0,99269 : P2
Set Temperature [°C] 3890 3
Actual Temperature [°C] 3850 =
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3.5.5. USB Communication

Under USB communication the baud rate of the USE Communication
sensor can be selected. You can choose between
115200 and 921600. With activation of the check Baudrate:
sum
[~ Check Sum

3.5.6. RS485-Multidrop address

In combination with a RS485 interface you can build a  Rs485
network of several CT sensors (max. 32 sensors).

For the digital communication each sensor must have  Multidrop Address:

its own address which you can enter in the input field
Multidrop address. » RS485/ RS422

115200

4k

optris CompactPlus Connect — E2020-12-A
82



3.5.7. Locking the programming keys

With this function you can lock the programming keys on the CT electronics to avoid a non-authorized
change of parameters on the unit. Pressing the button will set the unit into the Locked or Unlocked mode. In
the locked mode all parameter and settings can be displayed on the unit by pressing the Mode button — a
change of parameters with the Up or Down button is not possible.

UserInterface

nlocked
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4. Special Feature

4.1. Saving the Sensor Configuration

In each window which you enter with the button [Menu: Devices | Diagram
Device\ Device Setup] you will find at the bottom edge the

following buttons for saving of the sensor configuration:

~ Scan Devices
Disconnect

@ Device Info &
o R Device Setup Setup

l Save Config | | Factory default ] Cancel

Save Config With this button you can save the current configuration of the connected sensor in
a file (ending: *.cfg). An explorer window will be opened and enables definition of
filename and destination.

Load Config A previous saved configuration can be opened and stored into the connected
Sensor.
Factory default This button enables the user to reset the unit to the factory default values. It also

can be reset by pressing at first the Down button and then the Mode button (keep
both pressed for approx. 3 seconds).

After pressing OK all changes and settings will apply.
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4.2. Smart Averaging

The average function is generally used to smoothen the output signal. With the adjustable parameter time
this function can be optimal adjusted to the respective application. One disadvantage of the average function
is that fast temperature peaks which are caused by dynamic events are subjected to the same averaging
time. Therefore those peaks can only be seen with a delay on the signal output.

The function Smart Averaging eliminates this disadvantage by passing those fast events without averaging
directly through to the signal output.

1 | T

251 1

241 21
3480 3940 4440 4940 5440 5840 B440 690 74 7840 840 8940 9400 580 2300 3300 4300 5300 6300 7300 8300 5300 70,300 1|

Signal graph with Smart Averaging function Signal graph without Smart Averaging function
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4.3. Binary Chat Program

In the download package you will find an additional program for a simple check of the digital communication
of the connected sensor. Please copy the application (BinaryChat.exe) out of the folder \Binary Chat
Program on your desktop or into any desired folder on your hard disc drive of your PC. After starting the

program the following window will appear:

4% Binary Chat Program V1.0 : COM1, 9600 Baud =RNCN X
COM-Port : -
Command :
COM-Port : Checksum :
|U1 01 Start Timer
1
RECEiVE . Intereal : | 100
Baudrate : -
9600 A E
Integer Temperature : Decimal :
Averaging
Close COM Integer Temperature Decimal ©
Count: |10 = Feset
] m b

Please select at first the COM port of the connected sensor (you will find this information in the status line of
your CompactPlus Connect or in the device manager of your PC).
Please enter the Baudrate your sensor is working with.

Now you can open the COM port by pressing the button |[Open COM.
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Note

Before you open the COM port please close the CompactPlus Connect software as this application may
access the same sensor/ COM port.

Please make sure that the sensor is set to bidirectional digital communication.

Now you can enter a binary command as hexadecimal value out of the according command list of the
connected sensor. After pressing the answer will be shown in the line Receive (also as HEX value).
Below the receive line you will find the Integer decimal value of the answer as well as the calculated

Temperature or the Decimal value which is calculated by dividing the answer by 1000. This calculation is
used for the emissivity value e.g.

<% Binary Chat Program V1.0 : COM75 , 115200 Baud = | B |
OM-Port : -
Command :
COM-Port : Checksum :
|01 0 Start Timer |
75
R A . Interval: | 100
Baudrate : eceive :
15200 - 1D~4E E
Integer : Temperature : Decimal :
8033 703,3 8,033
Averaging
Close COM Integer : Temperature : Decimal :
Count: |10 ¥ Reset 4314 34 4,314 Al
] [T 3

Example 1: CTratio/ Polling of the process temperature
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Example 1 shows the polling of the process temperature from a CTratio. This is done according to the
command list (Folder: Commands):

1 Basic Functions

I N L S U

0x01  READ Temp. - Process non byted byte2 = (byte1*256 + byte2 - 1000) / 10

0x02 READ Temp. - Det none bytel byte2 = (byte1*256 + byte2 - 1000) / 10 iE
0x03 READ Temp. - Box none byte1 byte2 = (byte1*256 + byte2 - 1000) / 10 iE
0x0A READ Temp. - Ratio none byte1 byte2 = (byte1*256 + byte2 - 1000) / 10 C
0x0B READ Temp. -T2 none byted byte2 = (byte1*256 + byte2 - 1000) / 10 C
0x0C READ Temp.-T1 none bytel byte2 = (byte1*256 + byte2 - 1000) / 10 iE
0x0D READ Temp. - none byted byte2 = (byte1*256 + byte2 - 1000) / 10 k]

Attenuation

4.3.1. Additional Features
Under Averaging you can calculate the average value out of a defined number of values Count.
If you press the button [Start Timer| you can activate a repeated polling of values (useful for process

temperature e.g.). The polling Interval can be set (in ms).
Please use only times >50 ms, as otherwise you may receive wrong data.
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5. Menu Overview

Using the menu you can adjust all software settings. Each feature will be explained in detail in the following

chapters of this manual:

€ Ratio Connect

File Measurement

Devices Diagram View Preferences ?

5.1. Menu: File

Save Diagram
Open Diagram
Exit

To save temperature files
To open saved temperature files (*.dat)
To exit the program

File | Measurement

Save Diagram v
Open Diagram  *
Exit
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5.2. Menu: Measurement

Start
Pause

Stop
Settings

Configure Burst String

To start the measurement

To freeze the continuous diagram
actualization

To stop the measurement

Opens the window: Measurement
Settings

In the burst mode the sensor works in a
unidirectional communication mode — the
sensor is sending data continuously.

Measurement | Devices

P Start
Il Pause
M stop

Settings

90
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5.3. Menu: Device

Scan Devices
Disconnect
Device Info

Device Setup...
Loop Maintenance
Laser

Scans for connected sensors (if Auto scan
is deactivated)

The connection will be determined and
the COM port will be closed.

Shows information about the connected
unit (firmware revision etc.).

Opens the window: Device setup
Verification of the analog output channels
To switch On and Off the Laser

Device || Diagrarn

View

A Scan Devices

Disconnect
(i} Devicelnfo
R Device Setup
Laser
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5.4. Menu: Diagram

Settings

Opens the window: Diagram settings to select digital displays,
temperature graphs, pen width and color of graphs

Diagram L
Settings

]

Digital Display Diagram AutoRange Pen Width

TProc
Tavg
Tact
Tint
Eps
mv103

Cancel

Niko Bogdan (

2

Color ¥ Axis

-

@op rosoft.com) ist
—

[ r—"
[ r—"
[ r—"
O —
| —

@ GraphOptionsForm

Digital Display

]
TRatio %]
T ]
T2 (%]

O
TAct! O
TAct2 O
Attenuation |
THead O
TBox O

Diagram

Cancel

Pen Width
2
2
2 &
> I
2 &
2 &
2 B
2 &
2 =
2 E

Color

|
o
X

Y Axis

Primary Y Axis

Primary Y Axis

Primary Y Axis

Primary Y Axis

Primary Y Axis

Primary Y Axis

Primary Y Axis

Secondary Y Axis v

Primary Y Axis

Primary Y Axis

CT 4M

CTratio
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5.5. Menu: View

Title bar

Menu bar

Tool bar
Tool bar captions

Status bar

Digital

To show or hide the title bar of the software
window

To show or hide the menu bar of the software
window

To show or hide the tool bar
To show or hide the captions of the tool bar

To show or hide the status bar

Selection of all available values which can be
shown as a digital display

View ‘l Preferences 7?7

|¥| Title bar

3 Menu bar

¥ | Tool bar

Tool bar captions
Status bar

Digital

B

Diagram
Always on top

<]

Temperature Display top

<]

Temperature Display right
Show All Bars
Hide All Bars

External display
Log window

TProc
TRatio

Tl

T2
TActRatio
TActl
TAct2

Lol Ll ]

THead
TBox

Attenuation
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Diagram

Always on top

Enable Video
Video snapshot
Temp. displays top
Temp. display right
Show all bars

Hide all bars
External Display

Log window

To show or hide the temperature diagram

If activated, the software screen will always visible on top (independent on other
active applications)

To switch on and off the video display

To make a snapshot

The digital display group will be located on the top right corner of the software screen
The digital display group will be located on the right side of the software window

All bars will be shown (title-, menu-, tool- and status-bar)

All bars will be hidden (title-, menu-, tool- and status-bar)

To open an external display External display | g TProc

Log window TRatio

' TWB

TNB
TActRatio
TACtWB
TACINB
Attenuation
THead
TBox

Display of logged software
events
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5.6. Menu: Preferences

Options

Language

Set default software
settings

5.7. Menu: Help

Help...
www.optris.global

About...

Opens the window: Options to make
basic settings and define options for data
saving

To select the desired language

Preferences I ?

Options
Language k
Set default software settings

The software will be reset to the factory default settings (The sensor settings

are not affected by this)

To open the help file

Opens the Optris homepage in your web
browser

To show the software version installed on
your computer

]
Help
www.optris.global

About

optris CompactPlus Connect — E2020-12-A
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5.8. Context Menu (right mouse button)

Settings

View

Opens the window: Diagram settings to select digital
displays, temperature graphs, pen width and color of
graphs

Linking to the sub menu View

Diagram settings

View
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5.9. Context Menu [Sub menu: View]

Title bar

Menu bar

Tool bar

Tool bar captions
Status bar
Diagram
Temperature
Display top
Temperature
Display right
Show all bars
Hide all bars
External display
Log window

Shows or hides the title bar

Shows or hides the menu bar
Shows or hides the tool bar

Shows or hides the tool bar captions
Shows or hides the status bar
Shows or hides the diagram

Places the digital displays on top of the
diagram

Places the digital displays right of the
diagram

Shows all bars at once

Hides all bars at once

Linking to the sub menu External display
Display of logged software events

Diagram settings

| view |

IEEKE

Title bar

Menu bar

Tool bar

Tool bar captions

Status bar

Digital

Diagram

Always on top
Temperature Display top
Temperature Display right

Show All Bars
Hide All Bars

External display

optris CompactPlus Connect — E2020-12-A
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5.10. Context-Menu [Sub menu: External Display]

In this menu you can call separate digital displays for
the different signals. These displays will also be
shown if the application runs in the invisible mode.
The displays are always on top of the PC screen.

Diagram settings

View

[ Title bar
¥ | Menu bar
] Tool bar
] Tool bar captions
i Status bar
Digital
Diagram
Always on top
Ternperature Display top
Temperature Display right
Show All Bars
Hide All Bars
| I External displayl TProc
Thvg
TAct
Tint
TBox
Eps
Trans
mV 101
mV 102
mV 103
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