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About the contents The operating manual CARBO/T 200 M applies for the 
transducer CARBO 01/15/47 (with CARBO software) in 
connection with the pocket terminal T 200 M (with 
T2_CARBO software). It documents structure, measuring 
technique, function, and installation of the device as well as 
error diagnostics. 
In cases where individual sections do not refer to all three 
versions, this will be mentioned specifically. 
The instructions address all users (owners) and operators of the 
CARBO. It must be accessible to these persons and must be read 
through carefully before using the device. 
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Part A: Operating Instructions CARBO 

 

1. Structure, Variants 

 
The CARBO device is designed for using as a transducer in 
industrial plants (hardening furnaces, heat treatment plants). It is an 
electronic module offered in three different versions: 

 
CARBO 01 Pair of plug-in modules for assembly in the 
 switch cabinet 
CARBO 15 Closed metal housing for installation in control panels 
 (control panel housing 144 144×  mm) 
CARBO 47 Closed wall assembly housing with 
 power supply unit 115/230 V 

 
The CARBO cam operate optionally in one of three transducer 
methods: 

• as C-level computer on an L-probe, an O2-probe or a 
CO2-analyser. 

• as a transducer L-probe voltage → O2-probe voltage 

• as a computer for the quotients CO-content and CO2-content 
(CO/CO2-level) from L-probe voltage or O2-probe voltage or 
CO2-analyser data as well as the process temperature 

 

The same hardware and software is used for all variants; 
configuration is effected by setting the parameters.  

 
The CARBO has no other indicator and control elements apart from 
a two-coloured LED. The pocket terminal T 200 M with 
T2_CARBO software is necessary to display the operating data and 
to display and change the parameters and configuration data. Data 
is exchanged between the pocket terminal and the CARBO through 
the serial interface (RS232, simplified). 
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Only for CARBO 47! 

 

 

Attention! 

Pull out the mains plug before opening! 
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1.1. Scope of Performance 

 
Differences C-level 

computer / L-probe-
O2-probe transducers / 

CO/CO2-level computer 

Since the CARBO can be used both as a transducer for the C-level 
calculation and for the L-probe → O2-probe conversion as well as 
for calculation of the CO/CO2-level, the most important differences 
in performance and function are described here briefly for all 
variants. 

 
 
 

Use as a C-level 
computer 

When used as a C-level computer the C-level is calculated in 
furnace atmospheres from the voltage signal of an L-probe or 
O2-probe or a CO2-analyser as well as the process temperature. 
The CO-content of the furnace atmosphere can be permanently set 
as a parameter value. It can also be fed optionally into the CARBO 
as an analog signal of a CO-analyser. 
The result signal can be influenced by two correction values. Since 
the CARBO has been calibrated in the laboratory under ideal 
conditions but the specific on-site conditions usually deviate from 
these as a rule, an arithmetic correction of the measured values 
must be made to adapt them to the respective conditions and to 
avoid false results. These correction data are determined typically 
from foil tests and transferred to the Carbo using the pocket 
terminal T 200 M. 

 

Analog input signals: 

− Probe (‘sond’; -20..1300 mV) with three possible sources: 
• L-probe 
• O2-probe 
• CO2-analyser 

− Temperature (‘thel’: 0..13 mV / 0..50 mV; Thermoelement 
Type S or K, with compensation in the device) 

− CO-content (‘anly’: 0..1 V; optional) 
 

Digital inputs: (24 V=-switching inputs) 
− INPUT1 
− INPUT2 

 
In the ‘External probe selection’ configuration the CARBO is 
informed by these inputs whether an L-probe, an O2-probe or a 
CO2-analyser is connected to the analog input ‘Probe’. 
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Analog output signals: 
− C-level (0..1,5 % C → 0..10 V; 

alternative: 0..1,5 % C → 0..20 mA / 4..20 mA) 
− Probe voltage as at the input (0..1300 mV → 0..10 V; control 

output for commissioning and troubleshooting) 
− Temperature (0..1200°C → 0..10 V; control output) 
− O2-probe voltage (from the input or converted from L-probe 

voltage: 0..1300 mV → 0..10 V;  
alternative: 0..1300 mV → 0..1300 mV; control output) 

 
 

Use as L-probe-
O2-probe computer 

When used as an L-probe-O2-probe computer the voltage signal of 
an L-probe is converted into an equivalent voltage signal of a 
conventional zirconium dioxide probe. 
The result signal (O2-probe voltage) can be influenced for 
arithmetic adaptation of the measured values to the specific 
conditions of the respective plant with two correction values which 
are entered in the CARBO with T 200 M through the serial interface. 

Analog input signals: 
− L-probe voltage (‘sond’; -20..1300 mV) 
− Temperature (‘thel’: 0..13 mV / 0..50 mV; Thermoelement 

Type S or K, with compensation in the device) 

Digital inputs: 
− none 

Analog output signals: 
− equivalent O2-probe voltage (0..1300 mV → 0..10 V; 

alternative: 0..1300 mV → 0..1300 mV) 
− Probe voltage as at the input (0..1300 mV → 0..10 V; control 

output for commissioning and troubleshooting) 
− Temperature (0..1200°C → 0..10 V; control output) 

 
 

Use as a 
CO/CO2-level 

computer 

When used as a converter for the CO/CO2-level of a furnace 
atmosphere the calculation is made from the voltage signal of an 
L-probe or O2-probe or the data of a CO2-analyser as well as the 
process temperature. 

 
The CO-content of the furnace atmosphere can be permanently set 
as a parameter value or fed in as a CO-analyser signal. 
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When using an L-probe or an O2-probe a possibility for correcting 
the O2-voltage is available as in the L-probe-O2-probe computer 
variant. 

 
The analog and digital input and output signals correspond to those 
in the ‘C-level computer’ variant, however, here unlike this the 
CO/CO2-level is output instead of the C-level (1..50 → 0..10 V 
log..; alternatively 1...50 → 0...20 mA log. / 4...20 mA log.). 

 
 

all variants Digital outputs: (open collector output for 24 V=) 
− Standby signal, becomes inactive under each of the following 

conditions: 
• device switched off or not ready for operation 
• signal overflow 
• serious internal error occurred 

 

Serial interface: 
RS232 interface (simplified) serves for communication with the 
pocket terminal. All process data can be requested and all the 
necessary parameters requested and set with the T 200 M. 
The CARBO can also be networked through the serial interface. 

 
 
 

2. Operating Indicators 

2.1. LED Display 

 
The two-coloured LED of the CARBO is the only indicator element 
in the device and indicates its status as follows: 

LED green flashing slowly (0.5 Hz = every two seconds): 
− There are no error messages, normal operation. 

LED red and green flashing slowly alternately (0.5 Hz): 
− minor error messages exist (error at reference point, 

emergency operation with reference temperature = 30 °C or 
error at CO-analyser input, operation with CO-fixed value.) 

LED red flashing rapidly (2 Hz = twice per second): 
− serious error messages exist 
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(corresponds to OFF state of the ‘Ready’ output) 
 
 

2.2. Output Signal ‘Ready’ 

 
‘Ready’ output: Terminal X1 (+24 V / 0 V) 

 
Switching method: ‘Ready’  = ON = 
optocoupler enabled 

‘Not ready’ = OFF = optocoupler disabled 

The ‘Ready’ signal indicates error-free operation of the CARBO. 

 It will be OFF in each of the following cases: 
• The device has no power (switched off). 
• There is a signal overflow. 
• The software has detected a serious error. 

(corresponds to ‘rapid red flashing’ state of the LED) 
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3. Wiring Diagram 

Terminal X1: CARBO 01, CARBO 15 
 
Wire the terminal X1 as shown in the diagram below: 

 
 
 
 
 

Wiring diagram c a 
 

DA0 + (0..10 V) • 02 • probe + 
DA - GND • 04 • probe - 

DA2 + (0..10 V) • 06 •  
DA - GND • 08 • thermoelement - 
DA - GND • 10 • thermoelement + 

DA1 + (0...20 / 4...20 • 12 • analyser input - 
DA3 + (0..1300 mV) • 14 • digital input 2 + 

 • 16 • digital input 2 - 
 • 18 •  

DA1 + (0..10 V) • 20 •  
DA - GND • 22 • analyser input + 

DA3 + (0..10 V) • 24 • digital input 1 + 
DA - GND • 26 • digital input 1 - 
DA - GND • 28 •  
supply 0 V • 30 • supply 0 V 

supply +24 V • 32 • supply +24 V 
 
 

The analog outputs of the CARBO are used to output the following 
variables (partly dependent upon the use of the device): 

 
 

• DA0: prove voltage as at the input (control output) 

• DA1: C-level (corrected) / CO/CO2-level 

• DA2: Temperature as at the input (control output) 

• DA3: O2-probe voltage (corrected) 

Readines Signal 
for PLC 24 V+
(not necessary 
for operating) 
max. 20 mA 
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3.1. Terminal X1: CARBO 47 

 



Instruction Manual CARBO Chapter  A 3  Wiring Diagram 
 

A 3-3 
Rev. 1.0 

 

3.2. Serial Interface 

 

 
CARBO: 9-pin 

D-Sub socket 
T 200 M:

 
 

The operating voltage is supplied to the pocket terminal T 200 M 
through pin 5 (+5 V) and pin 9 (GND, 0 V). 

 
 
 
 

3.3. Inputs and Ranges 

 

Analog inputs 

The CARBO has four analog input channels. Three of these are 
available to the user as analog inputs: 

 
− ‘sond’ probe input (L-probe, O2-probe or 

 CO2-analyser) 

− ‘thel’ thermoelement: 
• ‘ptrh’ Type S (PtRh-Pt) or 
• ‘nicr’ Type K (NiCr-Ni) 

− ‘anly’ Analyser input (CO-analyser) 
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Two amplifications can be selected for the ‘thel’ channel. The 
appropriate amplification of the thermoelement (Type S or Type K) 
is set in the configuration data. 
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A temperature sensor is located near to terminal X1 on the 
module to measure the reference point temperature (cold point). 
The internal measuring point is called ‘ref’. 

 
 

Permissible input 
signals 

− L-/O2-probe/CO2-analyser: 
X1 ‘sond’ -20..1300 mV 

− Thermoelement PtRh-Pt (Type S) or NiCr-Ni (Type K) 
X1 ‘thel’ 0..13 
mV / 0..50 mV 

− CO-analyser 
X1 ‘anly’ 0..1 V 

 
 
 

Digital inputs 

Optocoupler inputs ‘INPUT1’ and ‘INPUT2’ 
 

INPUT1: Terminal X1/24a (+24 V), X1/26a (0 V) 
Switching method: Input1 = ON = 24 V 

Input1 = OFF =   0 V 
 

INPUT2: Terminal X1/14a (+24 V), X1/16a (0 V) 
Switching method: Input2 = ON = 24 V 

Input2 = OFF =   0 V 
 

 
The connected signal source is set using the digital inputs 
according to the following table: 

 
 

Input signal source ‘sond’ INPUT1 INPUT2 
L-probe -20..1300 mV ON ON
O2-probe -20..1300 mV OFF ON
CO2-analyser 0..3.0 vol% CO2 ON OFF
CO2-analyser 0..0.5 vol% CO2 OFF OFF
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3.4. Outputs and Ranges 

Analog outputs 
 

Analog output There are 4 analog outputs: DA0, DA1, DA2, DA3. 
All outputs can be operated as a 0..10V analog output. DA1 can be 
operated alternatively as a 0..20 mA output (or 4  20mA), DA3 can 
be operated alternatively as a 0..1300 mV output. All analog 
outputs have common ground potential. 

 
 
 

Output possible use 
(cf. KONF.AD, KONF.ADS) 

DA0 
(0..10 V) 

Probe voltage (direct): 
alternative:
 calculated O2-probe 
 voltage (uncorrected): 

0..1300 mV 
0..1300 mV 

 
→ 0..10 V 

DA1 
(0..10 V) 

C-level (corrected): 0..1.5 % C → 0..10 V 

(0..20 mA) alternative: 
or: 

0..1.5 % C 
0..1.5 % C 

→ 0..20 mA 
→ 4..20 mA 

DA2 
(0..10 V) 

Temperature: 0..1200 °C → 0..10 V 

DA3 
(0..10 V) 

O2-probe voltage (calculated) at 
L-probe-O2-probe conversion: 

 
0..1300 mV 

 
→ 0..10 V 

(0..1300 mV) alternative: 0..1300 mV → 0..1300 mV 
 
 

Digital output 

Switching output Optocoupler output ‘Ready’ 
Load capacity: Darlington transistor, max.20 mA, max.30 V= 
(see ‘Output Signal ‘Ready’’, pg. A 2-6) 
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4. Technical Data 

 
CARBO 01 Pair of plug-in modules for assembly in switch cabinet 

 
Dimensions: 
− boards only: 93 100 167× ×  mm3 (H B T× × ) 
− with adapter plugs: 112 131 200× ×  mm3 (H B T× × ) 

Weight: 
− approx. 0.7 kg 

Degree of protection: 
− none, open design 

Climate: 
− storage: -10..+70 °C 
− operation: 0..+50 °C 
− 5..95 % relative humidity, no condensation 

Auxiliary voltage: 
− 24 Vdc ± 10 % 

Power consumption: 
− approx. 6 W 

Fuse: 
− 1 × 0.35 A slow-blow 

Connections: 
− Lines: 32-pin adapter plug with screw terminals 
− T 200 M: 2 × 9-pin D-Sub socket on front panel 

 
 

CARBO 15 Closed device for installation in control panels 
 

Housing: 
− Control panel housing made of steel plate with fastening catches 

Dimensions: 
− Front panel: 144 144×  mm2 (H B× ) 
− Housing with adapter plug: 109 109 205× ×  mm3 (H B T× × ) 
− Cut-out in front panel: 113 113×  mm2 (H B× ) 

Weight: 
− ca. 1.5 kg 

Degree of protection: 
− IP 50 according to DIN 40050 
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Climate: 
− storage: -10..+70 °C 
− operation: 0..+50 °C 
− 5..95 % relative humidity, no condensation 

Auxiliary voltage: 
− 24 Vdc ± 10 % 

Power consumption: 
− approx. 6 W 

Fuse: 
− 1 × 0.35 A slow-blow 

Connections: 
− Lines: 32pin adapter plug with screw terminals 
− T 200 M: 2 × 9-pin D-Sub socket on the front panel 

 
 

CARBO 47 Closed wall assembly housing with power supply unit 
115/230 V 

 
Housing: 
− steel-plated housing 

Dimensions: 
− Front panel: 144 144×  mm2 (H B× ) 
− Housing with adapter plug: 109 109 205× ×  mm3 (H B T× × ) 
− Cut-out in the front panel: 113 113×  mm2 (H B× ) 

Weight: 
− approx. 1.5 kg 

Degree of protection: 
− IP 50 according to DIN 40050 

Climate: 
− storage: -10..+70 °C 
− operation: 0..+50 °C 
− 5..95 % relative humidity, no condensation 

Auxiliary voltage: 
− 115/230 Vac ± 10 % 

Power consumption: 
− approx. 15 W 

Fuse: 
− 1 × 0.15 A slow-blow 

Connections (without serial interface): 
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− Fed into the housing through PG screw-type glands, wired to 
terminal X1 inside the device 

Connection of the serial interface (pocket terminal): 
− 9-pin D-Sub socket on the front panel, accessible after opening 

the front cover 
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Part B: Operating Instructions Operating Terminal T 200 M 

1. Structure, Variants 

 
Input terminal Type 

T 200 M 

 
 
 

The T 200 M pocket terminal is used to display the operating data 
and for administration (displaying and changing configuration data 
and parameters) of the CARBO. The T 200 M is plugged onto the 
transducer. In this way the pocket terminal is powered and a serial 
data link (RS232, simplified) is established. 

 

The pocket terminal T 200 M is available in two versions: 
 

− T 200 M-1: Version without cable for plugging directly to the  
 9-pin D-Sub sockets of the CARBO 

− T 200 M-2: Version with 1 m cable and 9-pin D-Sub- 
 plug for plugging to the CARBO socket 

 

It is equipped with the following indicator and control elements: 
 

− a two-coloured LED (red/green) 

− two-line LCD (2 × 16 characters) 

− Foil keyboard with 16 single keys 
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2. Technical Data 

 
Housing: 
− Plastic (ABS) 

Dimensions: 
− 91,5 146,3 32× ×  mm3 (H B T× × ) 

Weight: 
− approx. 0.2 kg 

Climate: 
− storage: -10..+70 °C 
− operation: 0..+50 °C 
− 5..95 % relative humidity, no condensation 

Display: 
− 2-line display (2 × 16 characters) with background lighting 

Character size: 
− 5 6 3 0, ,×  mm2 (H B× ) 

Keyboard: 
− 16 keys 

Connection: 
− 2 × 9-pin D-Sub plug on the housing rear or 1 m cable with 

D-Sub plug (power supply and serial interface) 

Power supply: 
− 5 V (through D-Sub plug) 

Communication: 
− serial interface (same as RS232, but only RXD and TXD are 

used) 
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Part C: Operating Instructions CARBO with Pocket Terminal T 200 M 

1. General 

 
The CARBO is an intelligent transducer designed for connecting 
different sensors. It converts the input signals and outputs the 
desired output variable(s) as a voltage signal or a current signal. 

 
The determination of the C-level from the residual oxygen and 
carbon monoxide content of a furnace atmosphere and the process 
temperature in connection with a conventional controller enable a 
low-cost system for controlling carbon atmospheres in heat 
treatment plants. 

 
There is an actual value correction facility. 

 
Another function of the device is the conversion of the L-probe 
voltage into the equivalent probe voltage of a conventional 
zirconium dioxide probe (O2-probe) whereby the much more robust 
and lower cost L-probe can be adapted to existing control systems. 

 
The CARBO also has a facility for outputting the ‘Quotient of 
CO-content and CO2-content’ parameter (CO/CO2-level). 
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2. Menu and Display 
 

2.1. Menu Tree 
 

 
 
 
 
 
 
 
0∗:Error, Reset {nur Anzeige} 
                {updated display 
             – 00:Error CARBO *) 
             – 01:Error T200 *) 

          – 09: CARBO-RESET- 
 
1∗:Read data {updated display} 
 
             – 10:input probe 
             – 11:L-probe 
             – 12:O2-voltage 
             – 13:O2-vltg. correction *) 
             – 14:temperature 
             – 15:ref. temperature 
             – 16:CO-content 
             – 17:CO2-content 
             – 18:C-level 
             – 19:C-level corr. *) 
             – 1a:CO/CO2-level *) 
 
2∗:Change data {Edit mode} 
 
             – 20:CO fixed value 
 
3∗:Version {display only} 
 
             – 30:Logo1 company 
             – 31:Logo2 SW-Vers [Software version] 

Welcome graphic: 
if CARBO connected : CARBO type, Software version, device address 
otherwise : T-200-M Software Version 

<SHIFT>+<ENTER> 
 

Language 
selection 

 

⇓ 
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             – 32:Prod1 Ser.No. [Serial number] 
             – 33:Prod2 QS [Quality assurance] 
             – 34:Logo3 
             – 35:Prod3 design [CARBO 01/15/ 47] 

*) One of these displays is activated 
automatically after exiting the welcome 
graphic. 
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4∗:Corr. data { – standard display only; 
 – if password was entered 
             – 40:CorrA.Temp first: Edit mode} 
             – 41:CorrA.O2-comp. 
             – 42:CorrA.O2-corr 
             – 43:CorrA.C-comp. 
             – 44:CorrA.C-corr 
             – 45:CorrB.Temp 
             – 46:CorrB.O2-comp. 
             – 47:CorrB.O2-corr 
             – 48:CorrB.C-comp. 
             – 49:CorrB.C-corr 
 
5∗:new O2-corr. {Edit mode} 
 
             – 50:new O2-corr. 
 
6∗:Foil probe {Switching function; 
 display and Edit mode} 
             – 60:Foil test 
    
                  [sub-function after status of foil test] 

                          – Start? [Start foil test] 
                          – in the furnace   End? [End foil test] 
                          – new     -.-- %C [enter new C-level] {Edit 
mode} 
                          – (Error [when test aborted 
                                            due to error]) 
             – 61:Foil: Temp. {updated display} 
             – 62:Foil: comp.C {updated display} 
             – 63:Foil: corr.C {updated display} 
 
7∗:[Reserve] 
 
8∗:Probe parameter { – standard display only; 
  – if password was entered 
             – 80:Parameter K1 first: Edit mode} 
             – 81:Parameter K2 
 
 
 

⇓ 
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9∗:Maintenance 
 

 
 
 
 

 
 

 
 
 
 
 

 
 
 
 
 
 
Password-protected inputs [configuration, parameters] 
 
            – 90:PAR0 (L-Sond) [L-probe parameters: K1, K2, K11, K22] 
            – 91:PAR1 (Proc.) [Process parameters: Temperature error, CO-fixed value] 
            – 92:PAR2 (FailSf) [Failsafe behaviour of the analog outputs] 
            – 93:PAR3 (UnitNo) [Other parameters: device address, reserve] 
            – 94:PAR4 (n.n) [Reserve] 
            – 95:PAR5 (n.n) [Reserve] 
            – 96:PAR6 (n.n) [Reserve] 
            – 97:PAR7 (2xConf) [Copy of configuration data] *) 
            – 98:PAR8 (Foil) [Clipboard for foil test] *) 

 
            – 99:Configuration 

 
 
        back to image: 0∗:Error, Reset 

 
 

*) These data may not be 
modified (only accessible for 
test purposes)! 

 

 

Password flag valid? 

yes no 

 

Password input 
⇒ Set password flag 
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2.2. Menu Guide 

There are two different ways for you to choose a display image: 
 

with cursor keys:  or : by menu scrolling (moving up and down the menu tree 
within the currently active menu) 

 
<ENTER>: Select the menu item in the first display line (one menu level 

lower, to the right in the menu tree) 

• if already in the lowest level and display value editable: 

− Exit the Edit mode and transfer the edited value (Save) 

• if already in the lowest level and display value not editable: 

− Exit the display image to one menu level higher 
 

<C>: one menu level higher (back, to the left in the menu tree) 

• if in Edit mode: 

− Cancel the Edit mode without saving the value and 
return to the sub-menu (reject changes) 

 
directly with numeric 

keys (short form): 
• from the welcome screen/main menu: enter the two-digit screen 

number 

• from the sub-menu: input the second digit of the screen number 
(only screens of the current sub-menu are directly available): 
Input the second digit of the screen number (only screens of the 
current sub-menu are directly available) 

⇒ Branch to the display concerned 
− if value is editable: Edit mode activated (cursor visible) 

 

Note!  The display ‘1a’ can be reached with the key sequence ‘1’, 
<SHIFT>+’1’. 

 

♦ Example: Process temperature is to be read 

♦ Example scroll − Scroll through the main menu until the sub-menu 
‘1∗:Read data’ is selected (in first line) 

− Press <ENTER> 
− Scroll through sub-menu until sub-menu item ‘14:Temperature’ 

is selected 
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− Press <ENTER> 
⇒ Temperature is indicated 

 
♦ Example direct 

selection 
− Enter ‘1’, ‘4’ 

⇒ Temperature is indicated 
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2.3. Display 

 
Main and sub-menu The text of the individual menu items has a maximum 16 

characters. 
 
Two menu items are shown in the display both in the main menu 
and in a sub-menu. 

 
You can scroll through the menu items with the cursor keys 
(  /  ). 

 
The cursor is always in the top line and thus indicates which menu 
item can currently be selected with the <ENTER> key. 

 
 

Display screens When a display screen is called (with the <ENTER> key from a 
sub-menu) the text of the sub-menu item concerned (first line in 
the display) is retained and marks the displayed value. 

 
The variable displayed is shown with the dimension in the second 
line. 

 
If this value can be edited, the flashing cursor appears at the 
highest value position (left) of the numeric field. Editing should be 
terminated with <ENTER> (save value) or the <C> key (reject the 
value). 

 
If it is a pure display screen (for example ‘10:input probe’), the 
cursor remains switched off and the displayed value is 
automatically updated every 5 seconds. 

 
Exit the screen with the <C> key or <ENTER>. 

 

♦ Example: Display of the uncorrected O2-probe voltage: 
 
 
 

− automatic update every 5 s 

12:O2-voltage  
      1234.5 
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2.4. Welcome Screens 

 

Welcome screen 
T 200 M 

After switching on (plugging in) the T 200 M: Display a welcome 
screen of T 200 M 

 
 
 
 
 

Then: Display: 
 
 
 
 
 

If the communication setup attempt fails: Short error message, 
LED flashes red; connection setup reattempted. 

 

Welcome screen of 
CARBO: 

When error-free communication with the CARBO is established: 
request two lines welcome text from CARBO, for example: 

 
 
 
 
 

Operating mode 
display in welcome 

screen 

‘Type’: Coded specification of the set operating mode 

 

First character: Type of input 

0: L-probe input 
1: O2-probe input 
2: CO2 -analyser (0..3 % log.) 
3: CO2 -analyser (0..0,5 % lin.) 
4: CO2 -analyser (0..20 % lin.) 
7: Universal: The type of input is determined by the wiring of 

the digital inputs EING1 and EING2. 

MESA    T200-
M 

(Duration: 2.5 s; can be cancelled 
beforehand by pressing any key) 
Contents: Software name and version 
number of the pocket terminal 

⇒ T 200 M attempts to set up data 
connection to the CARBO. 

T200 <--> 
CARBO

 CARBO   V 
1.00 

Exit welcome screen with any key. 
⇒ Main menu 
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Second character: Type of transducement (output) 

0: C-level computer (C-level at DA1) 
1: CO/CO2-level computer (CO/CO2-level at DA1) 
3: L-probe-O2-probe computer (corrected O2-voltage at DA3) 

 
‘Unit’ is the device address set in CARBO (possible values: 
01 to 99). 

 
 

Return to the 
welcome screen: 

2 × key <C> (for example for deleting the password release) 

Exit welcome screen: any key 
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2.5. Language Selection 

 
The ‘Language selection’ mode is called from the welcome screen 
with <SHIFT>+<ENTER>. 

 
The desired language can be selected with the cursor keys 
(  /  ) (in the first line) and activated with <ENTER>. 

 
 

2.6. Display Screen after Welcome 

 
After the welcome, a first display corresponding to the CARBO 
application is activated. 

 
Insofar as error messages are available from CARBO or from 
T 200 M, the appropriate error menu is displayed, otherwise the 
standard display of the respective operating mode: 

 

If then display: 
Error from T 200 M 01:Error T200 
Error from CARBO 00:Error CARBO 
L-probe-O2-probe computer 13:O2-Vltg. corr. 
C-level computer 19:C-level corr. 
CO/CO2-level computer 1a:CO/CO2-level 

 
 

2.7. Special Displays of the T 200 M 

 
2.7.1. Invalid Data As a result of error conditions (for example overflow of measuring 

range) or because certain data are not determined in the selected 
configuration (for example no C-level in L-probe-O2-probe 
computers), displayable data fields can be occupied by ‘invalid’. 

 
Generally invalid values are displayed in the pocket terminal 
display by ‘---- °C’, ‘----.- mV’ or ‘-.-- %C’ in editing, the value 0 
represents an invalid entry.) 

 
If the CARBO operates as an L-probe-O2-voltage converter, the 
fields ‘O2-comp’ and ‘O2-corr’ are used, the fields ‘C-comp’ and 
‘C-corr’ are then occupied by ‘-.--’ (= invalid). 
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If the CARBO operates as a C-level computer, the fields ‘C-comp’ 
and ‘C-corr’ are used, the fields ‘O2-comp’ and ‘O2-corr’ are then 
occupied  
by ‘----.-’ (= invalid). 

 
An invalid value is displayed in approximately the following form: 

2.7.2. Type of 
Thermoelement 

Display of thermoelement type in the display screen 
‘14:Temperature’: 

The letters of the thermoelement type are displayed: 

 
 
 
 
 
 
 
 

2.7.3. Source of the 
CO-value 

In the ‘16:CO-content’ screen you can read whether the CO fixed 
value or a CO-analyser is used (only relevant if the CARBO 
operates as a C-level computer): 

 

The ‘fix’ extension indicates the use of the CO fixed value: 
 
 
 
 
 
 
 
 

17:CO2-
contents

14:Temperatur
e 

for thermoelement Type K (NiCr-Ni)
 or 
 
 
 

for thermoelement Type S (PtRh-Pt). 

14:Temperatur
e 

for CO fixed value or 
 
 
 

for CO-analyser. 

16:CO-content 
  fix 23.0 

16:CO-content 
      21.7 
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3. For the Operator 

3.1. Operation 

Error message?  − If error messages exist (after exiting the welcome screen or 
during ongoing operation [LED flashes red or red/green] see 
‘Error Display’, pg. C 3-5). 

− If no error messages exist, the program branches automatically 
to the standard display of the respective configuration: 

C-level computer: ⇒ Display of the (corrected) C-level (is updated every 5 s) 
L-probe-O2-probe 

computer: 
⇒ Display of the (corrected) equivalent O2-voltage (is updated 

every 5 s) 
CO/CO2-level 

computer: 
⇒ Display of the CO/CO2-level (is updated every 5 s) 

− Other values and parameters can be requested at any time (key 
<C> - one menu level higher, <ENTER> - select menu item or 
direct selection, see ‘Menu Tree’, pg. C 2-1 and ‘Menu Guide’, 
pg. C 2-5). 

 
 

♦ Example for 
C-level computer 

To display the corrected C-level 

−  Call main menu: 
• Press <C> until the main menu level (display ‘0∗‘, 

‘1∗‘,...,’9∗‘) is reached (usually once or twice 
[from display screens]) 

• If <C> is pressed once too often (welcome screen with 
device identification reached): press <C> again (or any 
other key) 

−  Call display: 
• Scroll: 

− Scroll through main menu until sub-menu 
‘1∗:Read data’ is selected (in first line) 

− Press <ENTER> 
− Scroll through sub-menu until sub-menu item 

‘19:C-level corr.’ is selected 
− Press <ENTER> 

⇒ C-level is displayed 
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or 

• Direct selection: 

− Enter ‘1’, ‘9’ 
⇒ C-level is displayed 
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♦ Example for 
L-probe-O2-probe 

computer 

To display the corrected O2-voltage 

−  Call main menu: 

• Press <C> until the main menu level (display ‘0∗‘, 
‘1∗‘,...,“9∗‘) is reached (once or twice as a rule 
[from display screens]) 

• If <C> is pressed once too often (welcome screen with 
device identification reached): Press <C> again (or any 
other key) 

−  Call display: 
• Scroll: 

− Scroll through main menu until sub-menu 
’1∗:Read data’ is selected (in first line) 

− Press <ENTER> 
− Scroll through sub-menu until sub-menu item 

‘13:O2-Vltg. corr.’ is selected 
− Press <ENTER> 

⇒ Corrected O2-voltage is displayed 

or 

• Direct selection: 

− Enter ‘1’, ‘3’ 
⇒ Corrected O2-voltage is displayed 

 
 

3.2. LED Display 

 
The two-coloured LED of the T 200 M is used as in the CARBO but 
also displays errors of the T 200 M and in the communication 
T 200 M ⇔ CARBO: 

LED green flashing slowly (0.5 Hz = every two seconds): 
− There are no error messages, normal operation. 

LED red and green slowly flashing alternately (0.5 Hz): 
− Minor errors exist (error at reference point, emergency 

operation with reference temperature = 30°C or error at 
CO-analyser input, operation with CO fixed value.) 
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LED red flashing rapidly (2 Hz = twice per second): 
− No useful operation of CARBO and/or T 200 M: 

• Serious errors exist in the CARBO or 
• internal error messages are entered by the T 200 M 

 This is a request to call the menu item ‘00:Error CARBO’ 
or the menu item ‘01:Error T200’ and make an appropriate 
test! 
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3.3. Error Display 

 
Display of error messages 

− when initialising: automatic 
− otherwise (LED flashes red or red/green): in the error menu 

‘0∗:Error, Reset” 
 

 Acknowledge error messages with <ENTER> to delete the entry, 
cancel with <C> without deleting and without displaying any other 
error entries! 

 
Call error menu The error menu is sub-menu ‘0∗:Error, Reset’ in the main menu 

(see ‘Menu Tree’, pg. C 2-1). 

−  Call main menu: 
• Press <C> until the main menu level (display ‘0∗‘, 

‘1∗‘,...,’9∗‘) is reached (once or twice as a rule 
[from display screens]) 

• If <C> is pressed once too often (welcome screen with 
device identification reached): Press <C> again (or any 
other key) 

−  Call error menu: 

• Press ‘0’ 
or 

• Scroll menu with  or  until entry ‘0∗:Error, Reset’ 
appears in the first line, then press <ENTER> 

⇒ Error menu is reached. 

− Call error messages: 

• Press ‘0’ for ‘00:Error CARBO’ or ‘1’ for ‘01:Error T200’ 
or 

• Select the desired entry with  or  (in the first line), 
then press <ENTER> 

⇒ Error message is displayed if it exists 

− Confirming with <ENTER> leads to deletion of the error entry 
and to display of the next error message (if one exists). 

− As soon as there is no other error message in this sub-menu, the 
T 200 M displays ‘--No error--’. 
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− <C> moves to the next highest, i.e. general error menu, where it 
should check the other menu item (T200 or CARBO) for error 
messages. 

− Pressing <C> again returns you to the main menu. 
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♦ Example After calling screen ‘01:Error T200’ for example, the first found 
error is displayed in the second line, e.g.: 

 
 
 

You cancel the screen with <C> and return to the sub-menu (error 
entry is retained). Acknowledge the error message with the 
<ENTER> key, the entry is deleted and the next error (if one 
exists) displayed. 
When you have displayed all errors and acknowledged all errors 

with <ENTER>, the following text 
appears: 

 
 
 
 
 

3.3.1. FError CARBO 

 
These messages are taken from the status request of the CARBO. 
The status request is conducted automatically in the rhythm of 5 to 
6 s. It runs in the background without intervention from the 
operator. 
The possible error messages and their meanings are: 

 

‘Probe input  ‘ ⇒ Error at probe input (over/underflow) 
‘Ref. temp. 

input  ‘ 
⇒ Error at reference point input 

‘Thermoel. inp.  
‘ 

⇒ Thermoelement break or wrong type 

“Analyser inp.  
” 

⇒ Error at CO-analyser input 

‘ Calculation  
‘ 

⇒ Error in C-level calculation (value range) 

‘EEPROM defect  
‘ 

⇒ Error in serial EEPROM (parameter memory of the CARBO) 

‘Invalid 
config.’ 

⇒ Impermissible configuration data in the CARBO 

 

‘Ref.Temp.inp.” and ‘Analyser inp.’ are minor errors 
(see also ‘LED Display’, pg. C 3-3); the CARBO continues 
operating with preset values: 

(Value rejected by CARBO) 01:Error T200  
CARBO:Data 

00:Error T200  
--no error--
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• ‘Ref.Temp.inp.”: Operation continues with a reference 
point  
 temperature of 30°C. 

• “Analyser Inp.”: Operation continues with the 
preset 
  CO fixed value. 
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3.3.2. Error T 200 M 

 
The possible error messages and their meanings are: 

 
‘CARBO:Data 

err.’ 
⇒ Value rejected by CARBO (implausible) 

‘CARBO:Cmd err.’ ⇒ Command rejected: unknown or format error 
‘ser.comm.distu

rb’ 
⇒ Serial communication disturbed (serial interface) 

‘ no CARBO     ‘ ⇒ No CARBO connected (device not found) 
‘ s.Foil test  ‘ ⇒ Error in handling the foil test, see menu item ‘60:Foil test’ 

‘serEEPROM 
defect’ 

⇒ Error in the serial EEPROM (parameter memory of the 
T 200 M) 

‘Invalid 
config.” 

⇒ Impermissible configuration data in the T 200 M 

 
 
 
 

3.3.3. Error Short Display 

 
Communication error 

during the
data display 

Apart from the above described messages in the sub-menu ‘0∗‘ 
there are four other error short displays which refer directly to the 
communication of the pocket terminal T 200 M with the CARBO 
(command handling). 

If one of these errors occurs, a short form of the error message 
appears in place of the numeric value in the display screen 
concerned without having to call the error menu first. 

These errors are deleted automatically at every new attempt to 
communicate with the CARBO and therefore do not need to be 
acknowledged. 

 
The following texts may occur: 

 Display corresponds to error message 
• ‘Val-Rej ‘: ‘CARBO:Data err.’ 
• ‘CMD-Rej ‘: ‘CARBO:Cmd.err.’ 
• ‘Parity  ‘: ‘ser.comm.disturb’ 
• ‘no CARBO’: ‘ no CARBO     ” 
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4. For Technologists 

4.1. Setting CO Fixed Value 

 
CO fixed value It is essential to input a fixed value. It serves as an input variable 

for calculations of the CARBO if no CO-analyser is connected or if 
this (or the data transmission) is disturbed. 

 
Menu item 

‘2∗:Change data’/
‘20:CO-fixed value’ 

Menu item 20 in the menu of the T 200 M is provided for setting 
the CO fixed value. The menu guidance and use is described in 
detail in the chapter ‘Menu Guide’, pg. C 2-5 so we only refer 
briefly to navigation in the menu of the T 200 M here. 

−  Call main menu: 
• Press <C> until the main menu level (display ‘0∗‘, 

‘1∗‘,...,’9∗‘) is reached (once or twice as a rule 
[from display screens]) 

−  Call sub-menu ‘2∗:Change data’: 

• Press ‘2’ 
or 

• Scroll through the menu with  or  until entry 
’2∗:Change data’ appears in the first line, then press 
<ENTER> 

⇒ Sub-menu ‘2∗:Change data’ is reached. 
 

− The second level ‘20:CO fixed value’ can also be reached 
accordingly (direct selection with ‘0’ or scroll through menu, 
select menu item, <ENTER>). 

 
 

Enter data Since the value is editable, the Edit mode is activated 
automatically. 
The flashing cursor appears at the highest value position of the 
numeric field (left), leading zeros are shown. 
− Enter new value: with numeric keys (cursor indicates the current 

writing position) 
− Select writing position (correction): with cursor keys  and  
− Save: <ENTER> 
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− Cancel without saving: <C> 
 

In both cases (<ENTER> or <C>) you return to the sub-menu and 
from there to the main menu with <C>. 
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4.2. CARBO as a C-Level Computer: Foil Test 

Correction values are used to adjust the CARBO under the special 
conditions of your system. A correction value for calculating the 
C-level output is determined typically by a foil test. 
The menu ‘6∗:Foil tests’ serves for handling this foil test and 
subsequent creation of a correction set for the CARBO. 
In the menu item ‘60:Foil test’ you inform the T 200 M of the 
outcome of the tests by confirming the appropriate messages with 
<ENTER> and then entering the new correction value. 
This fixed procedure consists of the following three steps: 
 

1. ‘Start?’ Start the foil test 
2. ‘in furn. End?’ End foil test 

  ‘Eval. foil’!’ (Request is 
displayed briefly) 

3. ‘new 1.23 %C’ Enter the lab value 
(Value only example) 

You can exit and recall the menu item at will between the steps. 

 
Average value display The menu items ‘61:’ to ‘63:’ serve to display the current average 

values from the data gained since the start of the test during the 
foil test. 
This display is updated automatically, i. e. according to the request 
of the current measured value at an interval of 1 minute these 
displays may also change. 
 

Note!  The foil test is conducted by the software in the T 200 M, not in 
the CARBO! 
To do this, the T 200 M requests a data set with current measured 
values from CARBO at 1 minute intervals. 
Therefore you have to leave the T 200 M connected to the 
CARBO for the duration of the foil test up to removal of the foil 
from the furnace and may not perform a reset! 
At the end of the foil test, i.e. after you have confirmed the menu 
item ‘60:Foil test’/’in furn. End?’ with <ENTER>, the preliminary 
test result is formed and buffered in the CARBO (clipboard in the 
parameter set PAR8). Only then can you remove the T 200 M and 
use it for foil tests on other furnaces for example. 
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The preliminary test result must then be supplemented by the foil 
value determined in the lab. 
To do this you must plug the T 200 M back in if necessary. You 
can then enter the lab value in menu item ‘60:Foil test’. 

Note!  No reset is conducted by the CARBO software version 1.4  and T 
200 M software version 1.2  when entering a correction data set.  
Attention! 
Reset is conducted by elderly software combinations. 
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Reject foil test If you enter ‘0.00’ instead of a valid lab value, this foil test is 
rejected, you can start a new test immediately. 
On entering a valid C-level a correction set is generated and saved 
in the CARBO under CorrA or CorrB in the EEPROM. 
The software of the T 200 M allocates the new correction set 
automatically. 

 
 
 

Schematic procedure 
foil test 

The menu ‘6∗:Foil test’ with the menu item ‘60:Foil test’ is 
available for conducting the foil test. 

 

 Get ‘Foil test’ ready for starting, the furnace process must be in a stable stage (temperature 
and C-level only change slightly) 

  
 Plug the pocket terminal to Carbo of the furnace to be tested and select menu item 
‘60:Foil test’ 
− Display must appear: 60:Foil test 

          Start?  
  

 Insert balanced foil in the furnace 
  

 Press <ENTER> 
− Display must appear: 60:Foil test 

  in furn.   End? 
− after one minute process data are entered for the foil test 

  
 Wait the designated test time (e.g. 10 minutes) 
− Do not pull out the pocket terminal or perform a reset during this time! 
− (Menu may not be exited) 
− in menu items 61:Foil: Temp. 

 62:Foil: comp.C: 
 63:Foil: corr.C: 

⇒ Possible to check the development of the process data (automatic average value 
generation from the accumulated data, start value respectively ‘0’) 

  
 Press <ENTER> in the menu item ‘60:Foil test’ 
− The display must appear briefly: Evaluate foil! 
− (The pocket terminal may now be pulled out) 

  
 Analyse foil in the lab: determine real C-level 

  
 Plug in pocket terminal (if removed) and select menu item ‘60:Foil test’ 
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− Display must appear: 60:Foil test 
 new     0.93 %C (value only an example) 

− Overwrite the displayed value with the lab value (⇒ automatic generation of the new 
correction data set and allocation as CorrA or CorrB) 

− or: Reject the foil test by entering the C-level ‘0.00’ (⇒ no correction data set 
generated) 

  
 Possible to check the new value in the menu ‘4∗:Corr. data’ 
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Error If the program detects errors during the foil test, it outputs an error 
message on the T 200 M and aborts the test. 
The following errors are detected: 
• ‘Error communic.’ :Connection to CARBO disturbed 
• ‘Error from CARBO!” :Measuring data invalid, 

over/underflow 
• ‘Foil forgotten!’ :Foil in furnace for longer than 30 

minutes 
• ‘Values instable’ :C-level deviates from start value 

by more than 0.2 % C 
If an error has been registered, the red LED flashes and the 
message ‘s. Foil test’ can be called in the error messages menu. 
In this case call the menu ‘60:Foil test’! 
One of the named texts appears in the second line in this case. 
Confirm this message with <ENTER>. The foil test is aborted. 

 
 

4.3. CARBO as L-Probe-O2-Probe Computer: Make 
O2-Correction 

 
Menu item 

‘5∗:new O2-corr.’/
‘50: new O2-corr.’ 

In the menu ‘5∗:new O2-corr.’ / ’50: new O2-corr.’ the current 
corrected O2-probe voltage ‘O2-corr’ is displayed. 
This value can be overwritten with a new value if the uncorrected 
O2-voltage (O2-comp.) is in the 900..1300 mV range. 

 
Make O2-correction − Select menu item ‘5∗:new O2-corr.’ / ’50: new O2-corr.’ (from 

the main menu which is reached [possibly several times] with 
<C>, select ‘5’, ‘0’ directly or select by menu scrolling first 
‘5∗:new O2-corr.’ [in first line] and activate with <ENTER>, 
then ‘50: new O2-corr.”) 

− Enter new value and confirm with <ENTER> or abort with <C>. 
If you terminate the editing process with <ENTER>, a new 
correction data set is automatically created for the CARBO, ordered 
and saved in the CARBO. 

 
 

4.4. CARBO as a CO/CO2-Computer: Make O2-Correction 
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When using an L-probe or an O2-probe it is possible to correct the 
O2-voltage as in the variant L-probe-O2-probe computer (see 
previous section, ‘CARBO as L-Probe-O2-Probe Computer: Make 
O2-Correction’). 
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4.5. Request Fixed Texts 

 
Fixed texts of CARBO For the purposes of identification, checking the version number 

and to identify the assignment of the processor and thus the 
calibration data to the module and to the device clearly, fixed texts 
are stored which can be read out through menu item ‘3∗:Version” 
(see ‘Menu and Display’, pg. C 2-1): 

 
Logo1: ‘MESA, GERETSRIED’ 
Logo2: ‘CARBO : V 1.01  ‘ (Software name and 
version) 
Prod1: ‘Ser.No.   000000’ (Serial number) 
Prod2: ‘Meier,  30.04.98’ (Operator, calibration date) 
Prod3: ‘CARBO 15        ‘ (Design CARBO: 01, 15, 47) 

 
The line Logo2 and a line put together by the program which 
contains a code number for the configuration of the CARBO and the 
unit number (device address) are displayed as a welcome text (see 
‘Welcome Screens’, pg. C 2-8) on the pocket terminal T 200 M. 
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5. For Maintenance Only 

5.1. Password-protected Area 

 
The following areas can only be reached by entering a password to 
protect against accidental (or unauthorized) changing of important 
data: 
• Editing the correction data sets (menu item ‘4∗:Corr. data’) 
• Editing the probe parameters (menu item ‘8∗:Probe param.’) 
• Access to the menu ‘9∗:Maintenance’ (change configuration 

data and parameters) 
 

Password The password is ‘7693’ (phone number of MESA) and must be 
entered under menu item ‘9∗:Maintenance’. 

 
You can access the password-protected inputs of the maintenance 
menu by entering ‘9’, <Password>, ‘1’..’0’ or with the cursor keys 
(  /  ; select entry [in first line] and activate with <ENTER>, 
see ‘Menu Guide’, pg. C 2-5. 
Once a password has been entered correctly, it is valid until exiting 
the main menu. You can therefore leave and re-enter the parameter 
input without having to re-enter the password providing the 
welcome screen has not re-appeared. 
Accordingly you must delete the valid password flag to prevent 
anyone from calling the maintenance menu or being able to change 
the data in the menus ‘4∗‘ and ‘8∗‘. 

Delete password 
release 

→ Press <C> until the welcome screen appears 
(By interrupting the power supply [pulling out the T 200 M from 
the CARBO] you can also delete the password flag.) 

 

5.1.1. Stored Data Sets 

 
Parameters, correction and configuration data are stored in the 
(non-volatile) memory of the CARBO which can be displayed and 
partly changed with the pocket terminal T 200 M. 
The data are organised in sets of 8 bytes each (= 4 words). 
The values in the correction data and parameter sets are defined 
respectively as type ‘character’, ‘integer’ or ‘unsigned integer’ 
whereas the configuration data are stored in 8 bytes the bits of 
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which are to be set singly as flags (see ‘Configuration Data’, 
pg. C 5-7). 
Most parameters which you can usefully modify are of the ‘integer’ 
type, i.e. with sign; PAR2 is ‘unsigned’. 
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Attention!  Note that the display and input is always right-justified and leading 
zeros are displayed (entered).! 

 
The unit/dimension in which inputs and outputs take place is 
specified in square brackets [ ] in the individual data sets. 

 

♦ Example The probe parameter K1 is to be modified: 
− Appropriate parameter: PAR0/Int0: K1 L-probe offset [0.1 mV] 
− new value: - 8.3 mV 
− Input in menu item ‘90:PAR0 (L-probe)’: 

 
 
 
 
 
 
 
 

Calibration data sets 
 
 
 

Fixed texts 

The CARBO is calibrated at the factory before delivery. Analog 
inputs and outputs have been scaled by software. The necessary 
calibration data are stored as a constant data field together with 
the program code. 
see ‘Request Fixed Texts’, pg. C 4-9 

 
 

5.1.2. Delete/Overwrite Correction Data 

 
Correction data sets Two correction data sets CorrA and CorrB with identical structure 

are available. They are used either for correcting the O2-probe 
voltage to be output (if the device operates as an L-probe-O2-probe 
converter) or for correcting the calculated C-level (when using the 
CARBO as a C-level computer). Depending on the application, only 
the entries concerned are used and edited. 

 

 Name Content 
Correction data set for tmp Temperature [°C]; 0x8000 = set invalid 

(empty) 
O2-voltage comp.O2 calculated O2-voltage [0.1 mV] 

or C-level correction corrO2 corrected O2-voltage [0.1 mV] 
 compC calculated C-level [0.01 % C] 
 corrC corrected C-level [0.01 % C] (foil test) 

(Input is in ‘Tenth Millivolt”, i.e. the 
value must be multiplied by ten to 
get the integer value to be entered; 
Underscore represents blank.) 

90:PAR0 (L-
prob)



Operating Manual CARBO/T 200 M Chapter  C 5  For Maintenance Only 
 

C 5-4 
Rev. 1.0 

The fields are used depending on the application of CARBO: 
For C-level computer: tmp, compC, corrC 
For L-probe-O2-probe converter: tmp, compO2, corrO2 
 
The menu ‘4∗:Corr. data’ serves for viewing the individual data of 
the two correction data sets and editing them. 
Normally the menu only offers the View mode, to edit the data you 
must enter the password in the menu ‘9∗:Maintenance’ first. 

One of the two sets may be empty (= invalid) (see also ‘Invalid 
Data’, pg. C 2-10). 
Temperature display ‘---- °C’, in the Edit mode ‘0000 °C’ 

 

Attention!  The following rules must be observed when overwriting the data: 
 − The data must be within the value range (working area). 

There is no plausibility check! 
− You delete a set by overwriting the temperature with 0 °C (here 

stands for ‘invalid’), the other data of the set are then 
automatically overwritten with ‘invalid’ (8000hex = -
32768dec). 

− If only one valid correction set is to be entered, this must be at 
CorrA whilst CorrB is invalid. 

− If both sets are occupied, the set with the lowest temperature 
must be at CorrA. 

− The difference between the temperatures of both correction sets 
must be more than 30 degrees. 

(These rules are observed automatically by the program when 
entering a correction set after an O2-correction (menu ‘5∗:’) or a 
foil test (menu ‘6∗:’).) 

 

5.1.3. Probe Parameters K1, K2, K11, K22 

 
The ‘Zero point offset’ of the probe voltage of the used probe, 
parameter K1, is stored in parameter PAR0/Int0 (see also 
‘Parameter’, pg. C 5-6). This value is a probe-specific parameter 
which must be re-entered when the L-probe is changed. 
Deviation of the heating temperature of the probe element from the 
rated temperature 550 °C = 823,15 K, parameter K2, is stored in 
parameter PAR0/Int1. 
K11 and K22 serve to adapt the conversion formula to specifics of 
the plant, for example to special features of the gas composition. 
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They are stored in parameter PAR0/Int2 (K11) and PAR0/Int3 
(K22) and can only be viewed or modified by the maintenance 
menu, sub-menu item ‘90’. 
The probe parameters K1 and K2 on the other hand are also 
displayed directly in the menu item ‘8∗‘ directly. To edit them, you 
must enter the password in the menu item ‘9∗:Maintenance’ first. 
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5.1.4. Parameters 

 
The new parameter data sets are called PAR0 to PAR8. 

Parameter input These parameters can be modified in the menu item 
‘9∗:Maintenance’ after you have entered the password (see 
‘Password-protected Area’, pg. C 5-1). 

 
 

Attention!  The display of the parameter values in menu item 
‘9∗:Maintenance’ is not self-explanatory, so be very careful here 
when you make changes! 
PAR7 and PAR8 may not be edited! 

 
The individual 
parameter sets 

The unit/dimension is specified in square brackets [ ] (see example 
in section ‘Stored Data Sets’, pg. C 5-1 f.)! 

(PAR0) L-probe parameters: 
(see also ‘Probe Parameters K1, K2, K11, K22’, pg. C 5-4) 
− Int0: K1 L-probe offset [0,1 mV] 
− Int1: K2 L-probe temperature offset [°C] 
− Int2: K11 additional L-probe offset 
− Int3: K22 additional L-probe temperature offset 

(PAR1) Process parameters: 
− Int0: Temperature error [°C] 

 (add to measured temperature) 
− Int1: CO fixed value [0,1 % CO] 
− Int2: minimum CO-analyser value [0,1 % CO] 

 (under this the CO fixed value is used for calculations) 
− Int3: -free- 

(PAR2) Parameter for failsafe behaviour of the analog outputs 
− Int0: DA0: 0..100% of the maximum output value (of 10 V) 
− Int1: DA1: 0..100% of 10 V or 20 mA 
− Int2: DA2: 0..100% of 10 V 
− Int3: DA3: 0..100% of 10 V or 1300 mV 

(PAR3) Other parameters: 
− Int0: serial communication: device address as a numeric value 

(0..99) 
− Int1: -free- 
− Int2: -free- 
− Int3: -free- 

 
(PAR4) - Reserve - 
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(PAR5) - Reserve - 
(PAR6) - Reserve - 

Special data areas (PAR7) Duplicate of the CONF data. 
− Because of its special importance serves to verify the 

configuration data (see also ‘Special Data Set ‘CONF Cross-
sum’ below). 

Attention: This set can be modified in the maintenance menu as 
PAR7 but it is not allowed! 
(PAR8) clipboard for foil test 
− is only used externally. The operating terminal (T 200 M) stored 

the foil test data set here at the end of the foil test. When the lab 
values are available this is called again and deleted if the 
operator has generated the correction data set. 
Attention: This set can be modified in the maintenance menu as 
PAR8 but it is not allowed! 

 
Special data set ‘CONF Cross-sum’: 
− In this set the cross-sum of the CONF data set is stored. This set 

cannot be edited. 
 

Note for 
comprehension 

The possibility of changing PAR7 and PAR8 only exists for 
checking purposes and for troubleshooting in the event of a defect 
or a malfunction. In regular operation of the plant no useful 
modification of these data sets is possible! 

 
 

5.1.5. Configuration Data 

 
The configuration is set by setting or resetting individual flags - 
similar to DIP switches by setting the respective bit to #1’ or ‘0’. 
One configuration byte consists of 8 flags. 
The available configuration bytes are: 

 
− Byte0: KONF.AD Flags: use of the analog inputs 
− Byte1: KONF.DA Flags: use of the analog outputs 

  (Hardware feature) 
− Byte2: KONF.DAS Flags: use of the analog outputs 

  (Software feature) 
− Byte3: KONF.RE (still free) 
− Byte4: KONF.reserve4 (still free) 
− Byte5: KONF.reserve5 (still free) 
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− Byte6: KONF.reserve6 (still free) 
− Byte7: KONF.reserve7 (still free) 



Operating Manual CARBO/T 200 M Chapter  C 5  For Maintenance Only 
 

C 5-9 
Rev. 1.0 

5.1.5.1. Description of the Individual Configuration Flags 

 
 
 

KONF.AD (Byte 0) use of the analog inputs 
 
 

bit 7 6 5 4 3 2 1 0  
               
              sond.: 
          0 0 0 - L-probe -20..1300 mV 
          0 0 1 - O2-probe -20..1300 mV 
          0 1 0 - CO2-analyser 0..3 % log.   
          0 1 1 - CO2-analyser 0..0,5% lin. 
          1 0 0 - CO2-analyser 0..20% lin. 
          1 0 1 - Reserve - 
          1 1 0 - Reserve - 
          1 1 1 - External probe selection: 

 Selection by digital inputs 
               
           
          thel: 
       0 0 - Thermoelement PtRh-Pt (Type S) 
       0 1 - Thermoelement NiCr-Ni (Type K) 
       1 0 - Reserve - (input range 0..13 mV) 
       1 1 - Reserve - (input range 0..50 mV) 
               
        
       anly: 
 0 0 0 - CO-analyser 0..1 V → 0..60 % CO 
 0 0 1 - CO-analyser 0,2..1 V → 0..60 % CO 
 0 1 0 - Reserve - 
 0 1 1 - Reserve - 
 1 0 0 - Reserve - 
 1 0 1 - Reserve - 
 1 1 0 - Reserve - 
 1 1 1 - Use CO fixed value 

 
 
 
 

Remark: The use of the analog input ‘ref’ (reference point) is clear, it 
cannot be configured differently and therefore has no 
configuration flags. 
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KONF.DA (Byte 1) Use of the analog outputs (Hardware feature) 
 
 

bit 7 6 5 4 3 2 1 0  
               
              DA0: 
              0 - 0..10 V 
              1 - Reserve - 
               
              DA1: 
          0 0 - 0..10 V 
          0 1 - Reserve - 
          1 0 - 0..20mA 
          1 1 - 4..20mA 
               
          DA2: 
        0 - 0..10 V 
        1 - Reserve - 
               
        DA3: 
     0 0 - 0..10 V 
     0 1 - Reserve - 
     1 0 - 0..1300 mV 
     1 1 - Reserve - 
               
 0 0 - Reserve - 
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KONF.DAS (Byte 2) Use of the analog outputs (Software feature; determines which 
value is output on the analog output concerned) 

 
 

bit 7 6 5 4 3 2 1 0  
               
              DA0: 
            0 0 - Probe voltage 0..1300 mV 
               (direct projection from input ‘sond’) 
            0 1 - O2-probe 0..1300 mV (uncorrected, from L-probe 
               calculated or directly from input) 
            1 0 - Reserve - 
            1 1 - Reserve - 
               
            DA1: 
        0 0 - C-level (corrected) 0..1,5 % C 
        0 1 - CO/CO2-level 
        1 0 - Reserve - 
        1 1 - L-probe-O2-probe computer (no C-level output)*) 
               
        DA2: 
     0 0 - Temperature 0..1200 °C 
     0 1 - Reserve - 
     1 0 - Reserve - 
     1 1 - Reserve - 
               
     DA3: 
 0 0 - O2-probe voltage (corrected) 0..1300 mV 
 0 1 - Reserve - 
 1 0 - Reserve - 
 1 1 - Reserve - 

 
*) If no C-level is calculated the ‘Failsafe’ value set in PAR2 is 

output at output DA1). 
 
 

Operating mode Selection L-probe-O2-probe computer/C-level computer 
The choice between the variants L-probe-O2-probe computer and C-level computer is made 
solely by the bits 2 and 3 (C-level output: yes/no). 
 
 

Typical settings The three typical settings for KONF.DAS are: 
 

bit 7 6 5 4 3 2 1 0  
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 0 0 0 0 0 0 0 0  C-level computer 
 0 0 0 0 0 1 0 0  CO/CO2-level computer 
 0 0 0 0 1 1 0 0  L-probe-O2-probe computer 
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KONF.RE (Byte 3) - Reserve - 
 
 

bit 7 6 5 4 3 2 1 0  
               
              RE0: 
            0 0 - Reserve - 
            0 1 - Reserve - 
            1 0 - Reserve - 
            1 1 - Reserve - 
               
            RE1: 
        0 0 - Reserve - 
        0 1 - Reserve - 
        1 0 - Reserve - 
        1 1 - Reserve - 
               
        RE2: 
     0 0 - Reserve - 
     0 1 - Reserve - 
     1 0 - Reserve - 
     1 1 - Reserve - 
               
     RE3: 
 0 0 - Reserve - 
 0 1 - Reserve - 
 1 0 - Reserve - 
 1 1 - Reserve - 

 
 
Configuration data bytes 4..7 are reserve. 
 
 
 

Backup of 
configuration data 

(Note for 
comprehension) 

The configuration data have a key role in the function of the 
transducer 
Therefore a copy of the configuration data is stored automatically 
in parameter set PAR7 and in addition the cross-sum of the 
configuration data set in a separate (shortened) data set. 

It is therefore more probable that recovery of correct data will be successful in the event of an 
error. 
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5.2. Error Detection and Handling 

 
Eight bits are set up in the device as error flags, i.e. a maximum of 
eight different errors can be distinguished. The different errors are 
divided into two groups, serious and minor errors. Serious errors 
lead to the analog outputs adopting failsafe states and the signal 
output ‘Ready’ being switched to the OFF state. In addition the 
LED flashes rapidly red. Minor errors only cause the LED to flash 
alternately between red and green slowly. 

Failsafe states of the 
analog outputs 

If the error affects the analog output of a channel, a value is output 
at this analog output which is determined by the respective failsafe 
parameter in PAR2 (see ‘Parameters’, pg. C 5-6) 

 
• PAR2/Int0: Failsafe to DA0 (probe input voltage 0..10 V) 
• PAR2/Int1: Failsafe to DA1 (C-level, corr. 0..10 V or 0..20 mA) 
• PAR2/Int2: Failsafe to DA2 (Temperature 0..10 V) 
• PAR2/Int3: Failsafe to DA3 (O2-voltage, corr. 0..10 V or 

0..1300 mV) 
 

The parameters indicate which value is to be set at the output in the 
event of an error. The parameters must be specified in percent of 
the maximum output value (range 0..100 %). 

 

Note  The failsafe analog values are output without taking the calibration 
values into account, deviations may therefore occur (< 3 %). 

 

The eight error groups: 
− Probe input = Error at the probe input (over/underflow) 
− Ref.temp.inp. = Error at the reference point input*) 
− Thermoel. inp. = Thermoelement break or wrong type 
− AnalyserInp = Error at the CO-analyser input*) 
− err_4 (n.n.) = Error reserve -*) 
− Calculation = Error in the C-level calculation (value range) 
− EEPROM defect = Error in the serial EEPROM (parameter 

memory 
 of the CARBO) 

− Invalid config. = invalid configuration data in the CARBO 
 

*) = minor error 
 
 

Probe input Error at the probe input (over/underflow) 
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Error causes: 
• for L-probe: Input signal < -25 mV or > 1300 mV 
• for O2-probe: Input signal < 0 mV or > 1300 mV 
• for CO2-Anal.: Input signal < 0 mV or > 1300 mV 
• Internal component error in measuring channel 
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Reaction: 
− LED display: red flashing (fast) 
− Digital output ‘Ready’: OFF 
− DA0 (probe voltage): Failsafe-DA0 
− DA1 (C-level): Failsafe-DA1 
− DA2 (Temperature): normal output 
− DA3 (O2-probe voltage): Failsafe-DA3 

 

Ref. temp. inp. Error at the reference point input 

Error cause: 
• Component error in the internal measuring channel or at the 

sensor 

Reaction: 
− Emergency operation with reserve value 30°C reference point 

temperature 
− LED display: red/green flashing slowly alternately 
− Digital output ‘Ready’: ON 
− DA0 (probe voltage): normal output 
− DA1 (C-level): normal output 
− DA2 (Temperature): normal output 
− DA3 (O2-probe voltage): normal output 

 

Thermoel. inp. Thermoelement break or wrong type 

Error causes: 
• Thermoelement not connected, thermoelement break 
• Thermoelement reverse poled 
• Input signal is equivalent to > 1200 °C 
• Internal component error in the measuring channel 

Reaction:  
− LED display: red flashing (fast) 
− Digital output ‘Ready’: OFF 
− DA0 (probe voltage): normal output 
− DA1 (C-level): Failsafe-DA1 
− DA2 (Temperature): Failsafe-DA2 
− DA3 (O2-probe voltage): Failsafe-DA3 

 

Analyser input Error at the CO-analyser input 

Error causes: 
• Input current negative (< -0,1 V) or too high (> 1,05 V) 
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• CO-content according to CO-analyser is less than minimum 
(parameter PAR3-Int2) or range exceeded (> scale end value) 

• internal component error in measuring channel 
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Reaction: 
− Use of the CO fixed value according to parameter entry 
− LED display: red/green flashing slowly 

alternately 
− Dig.outp. ‘Ready’: ON 
− DA0 (probe voltage): normal output 
− DA1 (C-level): normal output 
− DA2 (temperature): normal output 
− DA3 (O2-probe voltage): normal output 

 

Calculation Error in C-level calculation (value range) 

Error causes: 
• Input data outside the value range of the formulae (e. g. C-level 

calculation at temp. < 750 °C) 
• Output data outside the permissible value range (e.g. calculated 

C-level 1.8% cannot be output) 

Reaction: 
− LED display: red flashing (fast) 
− Digital output ‘Ready’: OFF 
− DA0 (probe voltage): normal output 
− DA1 (C-level): Failsafe DA1 
− DA2 (Temperature): normal output 
− DA3 (O2-probe voltage): Failsafe-DA3 

 

EEPROM defective Error in the serial EEPROM (parameter memory of the CARBO) 

Error causes (error in the cross-sum when reading a data set): 
• Data in the serial EEPROM have been destroyed 
• The EEPROM is new and not yet initialised 

Reaction: 
− No useful operation possible, perform reset 
− LED display: red flashing (fast) 
− Digital output ‘Ready’: OFF 
− DA0 (probe voltage): normal output 
− DA1 (C-level): normal output 
− DA2 (Temperature): normal output 
− DA3 (O2-probe voltage): normal output 

 
 

Config. not permitted. invalid configuration data in the CARBO 

}if possible 
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Error causes: 
• Wrong configuration data have been stored (from the pocket 

terminal T 200 M) 
• Data in the serial EEPROM have been destroyed 
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Reaction: 
− no useful operation possible, perform reset. 
− LED display: red flashing (fast) 
− Digital output ‘Ready’: OFF 
− DA0 (probe voltage): normal output 
− DA1 (C-level): Failsafe-DA1 
− DA2 (Temperature): normal output 
− DA3 (O2-probe voltage): Failsafe-DA3 

 
 
 

5.3. Device Address 

 
A device address (0...99) can be assigned to the CARBO for clear 
identification when operating on a data bus. 
There is a universal device address (Unit-No.): ‘??’ All devices 
react to their own and the universal device address equally. But 
they always reply with their own device address. This address ‘??’ 
is always used by the pocket terminal T 200 M. It allows a CARBO 
to be handled with the pocket terminal T 200 M without knowing 
its device address. 
The preset device address for all CARBO’S is ‘01’; it can be 
changed using the T 200 M (necessary for networking). 
 
 
 
 
 

MESA Meß- und Regeltechnik GmbH 
Roggenstr. 49 
D-70 794 Filderstadt 
Telephone (0711) 7775357 
Fax (0711) 7776420 


