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1. General
The MARS, light enables data logging of all relevant parameters from the sensor (chart and data).
The main user level of this software can read important parameters and set zero- and endpoint of the gas channels.

Note: To load the calibration data and some other sensible parameters the user can type a password to entry into an
advanced user mode. The password is given after request and only in special cases.

o
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1.1 Surface description data logging

™ MARS - Multi Analyse RoScﬂware 9 o - m} X
Inter

nsm coM 29 [COM3] CAN  CANAD (Hex): 300 | itisize | | Release | ———
MARS [
Serial Number: Detector connected LIGHT
Data Logging  Sensor config Calbration Ch1 Calbration Ch2  Calibration Ch3 Calibration Ch4 Save/Load Settings
Gas reading Optional Sensors
Concentration_Ch1| 0.04033 Vol.% D@
O
Oum .. O
P O
0 |Concentration_Ch3 ppm M
O
[J |Concentration_Ch4 ppm O
o
Onboard Temperature
0
@
O
@ gt | &
Loggfng @
Pathlog CSV-Fie |C:\Measurements\23729_2023126.CSV | [ Rateimsec] | Stop |

’Q @ [0 Autostart @
| Readal  Wieenale  Cyclcreadon 1 WITEG) (279" | SystemReset | | DataPanel | | B4

& & & o & &6 &

Figure 1: Surface description data logging tab

1 Sensor configuration tab active 14 CAN baudrate can be set to

Serial number from connected sensor 1255, 2205 S00% 10001

Hardware revision mainboard 15 NodelD only for CANopen communication

. . 16 Setalarm UVLED1 level in percent to change
Firmware revision controller

status byte if the value is below the threshold

Operating hours since assembly

17 Setalarm UVLED2 level in percent to change

Manufacturing date of assembly status byte if the value is below the threshold

N oo oo WN

Status Byte shows the actual system status

18 Setalarm IRLAMPlevel in percent to change
(see details 1.2.1)

status byte if the value is below the threshold

8 Gas-channel 1 and 2 damping configuration

19 Shows the actual intensity level in percent
(see details 1.2.2) y p

20 Shows the actual intensity level in percent
9 Gas-channel 3 and 4 damping configuration W uat! ttylevelinp

(see details 1.2.2) 21 Shows the actual intensity level in percent
10 CAN protocol selection to CANbus or 22 Autozero function control, in combination
CANopen AZF board the sensor can freeze the readings
11 Sensor configuration tab active high during calibration
12 CAN receive address (slave address) 23 Interval time for the automatic zero

calibration [min, h, d]

13 CAN transmit address (Master address) 24 Rinse / purge time with zero gas [sec]
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1.2 Surface description sensor config

Interface
() RS232 COMPort 23729 [COM3)] - S Open () CAN CAND (Hex): 300 | initdize | | Release —
Serial Number: 23729 Detectorcomected Gl Ch2z  Chd  Ché: MARS T Rersarch >ofoncs
' IR/CH4  / / / LIGHT
Ddao Sensorconfig  Calibration Ch1  Calbration Ch2 Calibration Ch3  Calibration Ch4  Save/Load Settings
Basic Infos Light Source Infos
Seril Number ams B [ | Aamlevel_UVLEDT E | Wite
HW Revision Aamlevel_UVLED2 E | Wite
SW Revision Aamievel_IRLAMP | | Wite
Operating Hous Source_Power_UVLED1 ]
Hendactuing.pate a2 @ Source_Power_UVLED2 L]
Saten B o Source_Power_IRLAMP
Sensor Damping Mode AZF Control
O orwica i [t | (D s O [ [t
ersand Che - wae T_INTERVAL O] e ] e [Feed |
T_RINSE Wite | | Read
CAN Settings ® - = e |
CAN Protocol Type [caneus ~] [ Device ID
CAN temnination @ a | Wite Hex Code 0x20008000 @ DezCode 536303680
CAN_ID_REC 782 | o000 Wite
CAN_ID_TRA @ R Cwas | NDIR/NDUV Sensor
CANB " W Zero Detector all Channel @ _l
i 4B e

© VewChat  Readal  Wneenable  Cpclcreadofi 635

Figure 2: Surface description of sensor configuration tab

1 Selects the serial COM port

2 Scans available sensor(s) and port(s)

3 Opens/ closes selected COM port;
reads configuration of sensor

4 Display of connected serial number

5 Display of sensor configuration

6 Selects/ de-selects channel for logging
and chart view

7 Channel and function designators, free
editable (stored in configuration)

8 Measurement values ppm, ppb, or Vol.-%

9 Colour for the plotted line (chart view)

10 Thickness of the plotted line (chart view)

11 Selects primary or secondary axis
(chart view)

12 Reads all measurement values

13 Selects all channels for logging and chart

14 De-selects all channels for logging and
chart view

B 30140

) [ s |

| SystemReset  DaaPandl B

15

Storage path and file name for data
logging file

16

Select storage path with MS Explorer

17

Time interval for logging the data in
milliseconds, minimum 100 msec

18 Starts/ stops data logging into *.csv file

19 N/A

20 Opens chart view in separate window

21 Reads all measurement values

22 Open the password manager

23 Starts measurement cycle independently
from data logging. Useful for chart view and
direct feedback values

24 Restarts the complete sensor
(software reset)

25 Shows a front panel view with the main
important readings

26 Close the software and store all relevant

settings
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1.2.1 Status byte

LlRetected NA NA NA I:_:z\r/el NA NA NA Satus code iEaDtus
Bit 0 Bit1  Bit2 Bit3  Bit4 Bit5 Bit6é Bit7  hex dez

0 1 1 1 1 1 1 1 7F 127 red

1 1 1 1 1 1 1 1 7E 2565 red

1 1 1 1 0 1 1 1 7F 247 green

1.2.2 Damping mode

Setting Response Signal performance
Slow 30 sec High

Medium 6 sec Normal

Fast 3 sec Normal

Peak 1sec Low

Custom’ TBD TBD

.
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1.3 Surface description calibration for each channel

The Calibration tabs for the different gases are very similar to each other, but the marked fields are in the same place
in each tab.

= MARS - Multi Analyse Research Software - o x
Interfface .
| RS232 COMPort | 23729 [COM3] [S&@il  Oven CAN CANAD (Hex: 300 intiaize | [ Release | MQRST"""'A""“
Serial Number: 23729 Detectorcomnected N1 ChZ Ch Ché: fesearch Software
R/CHs 7 / / LIGHT
Data Logging  Sen Calibration Ch1  Calibration Ch2 Calibration Ch3  Calibration Ché  Save/Load Settings
Zero/Span calibration Ch1
Zero Detector Ch o | set | o o %
Excbont Cabston G’ e [Wae | Concentration Ch 0.03912 Vol.% | Resd
Erdort Fce i | e | )
Range Ch1
. Q W wm
S wae
Measurement Range Ch 10.00000 12 | wiee |
| ViewChat  Readdl  Wieenble  Cydermadof 705 WITEG) 5o o | SystemReset  DataPand Bk

Figure 3: Surface description of calibration CH1 tab

1 Calibration CH1 tab

2 Setzero calibration - purge (1min) gas without content of target gas and press set

Endpoint calibration - type in the value of the expected gas concentration

Press write the sensor calculate the calibration factor and store it permanently

Read / Write the endpoint calibration factor, factory default: 1.00

Actual reading to have an feedback during the calibration

After press the button the value is updated

3
4
5
6 Label actual reading
7
8
9

Custom factor to recalculate the concentration out with another factor

10 Read / Write the custom defined factor (default: 0.00)

11 Read the measurement unit for the selected channel

12 Read the measurement range for the selected channel

o
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1.4 Surface password manager

™* MARS - Multi Analyse Research Software
Inteface

Serial Number: 23729

Path fie [C:AM

== @ X
(©) RS232 COMPort 23728 [COM3] - BB | Oven | Cose | | CAN CANAD(He: 0 MﬁRsTunmmw
Ch1: Ch2: Ch3: Ché: Research Software
Detector connected RCHE 7 / LIGHT
Data Logging Sensor corfig Calibration Ch1  Calibration Ch2  Calibration Ch3 Calbration Chd  Save/Load Settings
ts\settings_23729 xml |E|
\ only Zero/Endpoint Calibration [] | Save tofle |

Enter Password [~ || Check |[ ok |

New Advanced Password

New Production Password

ik Password 9 — O W

Q

[ vewChat ([ Resdal [ Weenabe ] | uicreadalt | 1112

Figure 4: Surface Description of Production Tab

1 Click write enable to start the password manager

2 Select the userrole:

a.Standard - no password
b. Advance - Adv123
c. Expert - Exp456

3 Press [OK] if the password is selected

o
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1.4.1 User level

Function User ,Standard” User ,,Advance” User , Expert”
Read data logging X X X
Read sensor config X X X
Set zero/endpoint calibration X X X
Read calibration Chx X X X
Save the sensor parameter to XML X X X
Set alarm level IR source X X
Set AZF function X X
Set measurement unit/range X X
Load parameter from XML X X
Sensor diagnosis values (ADC, modulation) X X
Set sensor damping values X
Set CAN settings X
Set endpoint factor direct X
Ext. sensor tab (calibration ext. sensors) X
Bootloader mode (firmware tab) X

.
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1.5 Surface description save / load settings

% MARS - Multi Analyse Research Software

Interface

5) RS232 COMPot 23728 [COM3)] [Sgail  Open () CAN CANAD (Hex): 300

Ch1: Ch2: Ch3: Ché4:
Serial Number: 23729 Detector connected RCHE 7 7 7
Data Logging  Sensor config ~ Calibration Ch1 Calibration Ch2  Calibration Ch3 u’o Save/Load Settings

==t MF\RST”-:.'IL?’:;’”:‘M“

LIGHT

Path parameter file |C:\Meauements\senings_23729m

o Load parameterfrom e

mmmmao Save parameterto file

please wait!

© VewCht  Readal  Weense  Cyorsdofl 002 (WITEC) D%t ,, | mtemmsat | aspand (g

Figure 5: Surface description of save / load settings tab

1 Save/load Settings tab. All sensor parameters can be saved or loaded via XML file

2 Select the relevant path to store the sensor settings or load

3 Save or load the parameter

Note: The *.xml file can be edit with a standart XML viewer

Please note: We recommend to save the XML parameter before you are plan to change some settings

o
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2. Equipment

You need additional equipment to connect your sensor

= |A power supply 24 VDC (300 mA)

PC with Windows 7 or newer

Data cable (not included)

USB to RS232 serial adapter (e.g. FTDI CHIPI-X10)

= |n case of CAN Bus PEAK-CAN USB

MicroFLOW module

24VDC (9 - 30)

PC/Laptop with MARSueHr

& [Concentration_ch1

1 [Concentration_ch2

4
USB/RS232 serial adapter

Figure 6: Connection between the module and the PC/ laptop

.
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2.1 Starting the program

The program directly started from
the directory, it is not necessary to
install anything.

Right click on MARS_Tool.exe and
open with administration rights!

Connect the sensor with a serial
data cable on the COM port and
power the sensor.

2.2 Connecting the sensor

% MARS - Multi Analyse Research Software

v

Interface
RS232 COMPort 23729 [COM3]

e Oven | Cose |
ol ) 92 9
-, :

IH R s b T Sarttumnre W10
St Fregehen  dmimt | dwenshmoac
L + Witsedueu b HOST Scllweas V122
Hama

4 Sl T

Covivea Surial COM Pst
o Lol - LA
W Disws P2

Figure 7: USB stick Witec docu > HOST Software V132 > MARS _Tool.exe

jon Ch3 _Calt

i 0.03980
= 0.00000
] 0.00000
= 0.00000

Onboard Temperature

= 250
O ’

] 23.80656
Logging

Vol%  [B[1E]P v]

ppm  [WTE[R ]

ppm WP V]

ppm MR <]

WP ]
LS
WEEP -]

) CAN  CAN-D (Hex): 300

| Inttialize

ion Chd4  Save/Load Settings

Opftional Sensors

0 [empeme 0 |
SlCc—
O ez |
A [ S 1 |
O s
O e
aliry
0 [ i 50|

Path log CSV-File [C:\Measurements\23729_2023126.CSV

© VewChat  Readal  Wdeenabe  Cyclreadof 121

Figure 8: Starting a measurement

B 30140

“Release |

~

= ] X
MnRsTr;m:;..
jare
LIGHT
:

hPa

absH[g/m7]

RH[%]

€

Ppm

| [0t ot [0 (507 ISR

[0 Autostart

| SystemReset  DataPanel Bt

1 Click the button [scan] it will change from blue to red in the time when it scans the COM ports from your PC,
when it is ready the button change to blue again

Click on the dropdown menu and choose the serial number from your sensor you will find it on the label

(see Fehler! Verweisquelle konnte nicht gefunden werden.) or on the sample cellEndpoint calibration -
type in the value of the expected gas concentration

3 click the button [open] > serial number and sensor configuration are displayed

o
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2.3 Zero- and end-point calibration

For a high accurate gas measurement, it is necessary to check the zero-point and span-point on a regular basis.
= Zero check every 24 h
= Span check every week

In case of a deviation (e.g. > 2 % of span) the MARS, _ has a function to set the zero- and span-point easily.

light

490
440 F SEkT £ .
390 433 ‘i
482
0 1 i
-0 | \
w290 480
lén 479 J
B u b Zero Gas [
& e.g. 100% N2
E 190
o <« TestGas480 ppm ———
5
140 |5 L ]
2 4
90 1 l
4 |
w0 _
10 ) - _ _
120 170 220 270 320
ZERO CALIERATION  TIME in Seconds

Figure 9: The behaviour of the concentration readings during zero- and span-point calibration

.
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2.3.1 Zero-point calibration

Purge the entire gas measurement system with a sufficient volume (1 1/min) of zero gas (e.g. N2, Ar, H2 or cleaned air)
and wait until the gas concentration reading is stable (<1 % F.S.).

** MARS - Multi Analyse Research Software == ] X
Inteface R R
°) COM Port | 23729 [COM3] CAN  CAN-ID (Hex): 300 Initiali Release
RS232 [B&aal  Open Hex) 2 ‘ MARS  Vutnlyse
Serial Number: 23729 Detectorconnected 11 G2 Ch3 Ché: SRS
: IR/CH4  / / / LIGHT

Data Logging Sensorconfig Calibration Ch1  Calibration Ch2 Calibration Ch3  Calibration Ch4 Save/Load Settings

Zero/Span calibration Ch1

Zero Detector Ch1 | set |

ot Catbration Chi e | Concentration Ch1 0.03912 Vol.%
e PO we At

Range Ch1

- e |t

Mesnrunet Uk O e

Messurement Range Ch1 10.00000 [‘Wite | [ Read |

| VewChat  Readal  Wieensble  Cycicreadof 706 WITEG m,u.o | SystemReset  DataPanel Bt

Figure 10: Zero-point calibration

1 Click the button [Set] behind zero detector all channel

2 Click the button [ja] to do a zero-point calibration » The concentration reading is now 0.0000 ppm

o
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2.3.2 End-point calibration

For setting the endpoint it is necessary to use a well-known concentration of test gas. If you use a certified test gas-
bottle (cylinder) you will find the gas concentration value on the label or in the provided certificate (e.g. 1000.00 pp CO2)

= Before applying the end-point calibration, it is important to do a zero-point calibration with N2 (inert gas) to set the
offset to zero

= Make sure that the test gas concentration does not deviate more than 10 % from F.S.

= Purge the entire gas measurement system with sufficient volume (1 I/min) of test gas and wait until the gas
concentration reading is stable (< 1% of span).

™ MARS - Multi Analyse Research Software = O X
e 23729 [COM3]
RS232 COM Port [cOM3] Scan upm - CAN cﬁwm (Hex): 300 intisize | | Release MARS T wiaye
Serial Number: ~ 23729 Detectorcornected (V. ChZ Cn3 Chd: LIGHT
Data Logging Sensor corfig Calibration Ch1  Calibration Ch2  Calibration Ch3 Calibration Ch4 ~ Save/Load Settings

Zero/Span calibration Ch1

Zero Detector Ch1 Set
oot Calbraton Ch1 9 s | Concentration Ch1 0.03912 Vol.% | Read |
Endpoint Factor Ch1 Wite | | Read

Range Ch1

e e ||
Measurement Unt Ch1 Vol.% v Wrte
Measurement Range Ch1 10.00000 Wrte
| ViewChat  Readal  Wneenable  Cycicreadoff 706 @ ;‘;!"‘,’:"g'ﬁw | SystemReset  DataPandl  Ed

Figure 11: End-point calibration

1 Type the flowing test gas concentration in the textbox

2 Click the button [write] to do the end-point calibration

o
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2.4 Panel view with data panel

In this mode you are capable to show the relevant measurement signal in front panel design mode.

This can be useful thing to demonstrate the measurement or make some diagnostics with the sensor.

To open the data panel click the button [Data Panel] (see figure 1 button no. 25).

Note: before you can use the panel view you must have established a connection with the sensor (see sec. 2.2)

2 MARS_Tool - FairView - 23729 [COM3]

|Concemration_Ch1

| Pressure_Sensor_Ch1

- [m] X

cHt: 0,04 Vol.%

1006,03 hPa

| -

Y ADC1_REF 0,225V 2 Dt
o ADC1_SENS 22400,000 V
23,33°C e ooy
ADC2_SENS
) - 0,000 V Cowe
s
25.0 SD.
8o
20.0 -~
15.0 g° _
= g 3
100 ” -
=
5.0 So
0.0 =
198.0 248.0 298.0 348.0 398.0
[time]
~—— Concentration_Ch1 = Pressure_Sensor_Ch1 —— Temperature_IR
2\ MARS _Tool - FairView - 23729 [COM3] - [m] X
‘Concentration_CM j Pressure_Sensor_Ch1 v‘

cH: (20,04 Vol.%

1006,01 hPa

v ADC1_REF 0,225V Zero Detektor
ADCISENS 22390,000 V
23,06°C 6 maw ot
) ADC2_SENS 0’000 V Close
052 53
06 8
o o T
E g4 e 2
0.2 s
0.0—+45 R
196.0 199.0 Soncentaton Tt 2010 2020
) Y: 0,03933
= Concentration_Ch1 = Pressure_Sensor_Ch1 —— T _IR

Figure 12: Data panel view

1 Data channel selection

Raw data values (preamp signals)

Activate / deactivate data logging

Sets all channel to zero (with inert gas N2, H2)

Gas component of the selected channel

Close panel view, the settings will be saved

A WN

Actual gas concentration readings

o N o wn

Signal plot

.
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[]
[2]
. . /‘ ,/\ par
To open the data panel click the button v / / g
[Data Panel] (see figure 1 button no. 25). T s pd 7 L
] A\ e // A
1088.8 / / Ve / <
// // // ,Z -4
8881 =
!237 — 12437 12837 1263.7
= Concentration Ché === Concentration Ch3 =~ Pressure_Sensor_Ch1 o
Figure 13: Data panel with zooming function
31207 /, \l 3 If you move the mouse over the area, a label with
L S—— 1 the exact measurement values will be displayed.
;— 21207 ‘ “c zzs;‘ | /\‘ —i. =
= erd [ 7 — \ 7
. ’/ '/ \ '/ g
62071 / /
1238.2 12432 1248.2 1283.2 1258.2 1263.2
ftime]
=== Concentration_Ch4 === Concentration Ch3 —— Pressure_Sensor_Ch1 '

Figure 14: Data panel with label

o
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