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Operating manual 

Process Display CIT 100 

Important notes: 

Please read this operating manual carefully before installing and starting up 
the process display. 

This operating manual must be kept at an accessible location for further 
use. 
 

The device may only be installed, used and serviced by persons who are 
familiar with this operating manual as well as with the applicable regulations 
on occupational safety and accident prevention. 
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1. General  

1.1 Information on the intended use 

·  The process display CIT 100 is a cost-effective microprocessor controlled display  
device in a compact 96 x 48 DIN case. 

·  Besides the possibility of combination with our pressure transmitters and hydrostatic 
level transmitters, the process display is also suitable for the survey of temperature 
and potentiometer signals. 

·  For supplying 2-wire-transmitters, the device is equipped with an integrated supply. 
·  Special effort has been put on easy operation and parameter setting. All functions can 

be set via the three push-buttons on the front.  
·  The process display can optionally be equipped with two relay outputs and / or one 

analogue output. The contacts can be set individually for each contact. 
·  The device shall be used according to the area of application specified above! 
·  No liability is assumed and warranty claims are excluded in case of improper applica-

tion, modification of or damage to the device. 

1.2 Target group 

This operating manual is intended for qualified technical personnel. 

1.3 Symbols used 

 : Caution  : Note  

1.4 Safety notes 

The following notes must be observed to avoid hazards for the operator and his  
environment: 

The device may only be installed and used by persons who are familiar with this oper-
ating manual! 

Applicable regulations regarding occupational safety, accident prevention and national 
installation standards must be complied with! 

The product must only be used within the specifications! (Compare the technical data 
in the current data sheet.) 
  

Install the device in the currentless condition! 

1.5 Package contents 

Please verify that all listed parts are included in the delivery and check the consistency 
specified in your order: 

·  process display CIT 100 
·  this operating manual 
·  sheet of labels 
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2. Product identification  
The device can be identified by its type plate. It provides the most important data. 

Fig. 1 type plate 

3. Installation  

3.1 General notes 

·  Do not use any force when installing the devices! 
·  Keep in mind that this device is an electronic precision measuring device. Handle the 

device carefully and properly to avoid damages. 
·  The process display has to be mounted in such a way that it is easily accessible. 

3.2 Environmental conditions 

·  Avoid direct sunlight, dust, high temperatures, mechanical vibrations and shock, as 
well as rain and heavy moisture.  

·  Heating exceeding the stated limits for ambient temperatures should be avoided by 
ventilation if necessary. 
The device has installation category II, pollution degree 1 and insulation class II. 

3.3 Installation steps 

·  Carefully remove the pressure measuring device from the package. 
·  The process display has to be fastened in the front panel by using 2 screw-in clamps. 
·  Unscrew both knurled mounting screws. 
·  Take both plastic holders out from the housing bar. 
·  In order to get ingress protection IP65 for mounting in front panels, a sealing between 

front panel and process display is necessary. Check if this sealing is pre-mounted. 
·  Push the panel housing front sided in the panel cut-out as far as possible. 
·  Push the red plastic holders onto the housing. 
·  Screw the mounting screws into the housing to fix it. 

 

type 
designation 

ordering code 

serial  
number 
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3.4 Electrical installation 

For installation, the legal requirements of the respective country have to be observed. 

For devices connected to hazardous voltages (75 ... 1500 Volt direct voltage or  
50 ... 1000 Volt alternating voltage), the following must be observed: The max. size of 
the protective fuse is 10 A and, together with a power switch, it should be fixed easily 
accessible and close to the device. The power switch should be marked with a label 
indicating that it will switch off the voltage of the device. 

Before feeding the rated voltage, the transmitter and sensor installation must be cor-
rectly completed and checked. 

Before connecting the device for the first time, it is necessary to apply slight pressure 
on the screw of the clamping connection to ensure a safe opening and a correct con-
nection. 

Descriptions of input / output and supply connections are shown in the block diagram 
and on the side label. 

Fig. 2 Backside of the process display 
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Establish the electrical connection of the device according to the respective wiring diagram. 

Supply: Input: 

 PT 100, 2-wire PT 100, 3-wire 
31 32      41 42 43 44 45 46  41 42 43 44 45 46 
��� �  ��� �       ��� �  ��� �  ��� �  ��� �  ��� �  ��� �   ��� �  ��� �  ��� �  ��� �  ��� �  ��� �  
                    
 
 
 
Pt 100, 4-wire TC, internal CJC potentiometer 
41 42 43 44 45 46  41 42 43 44 45 46  41 42 43 44 45 46 
��� �  ��� �  ��� �  ��� �  ��� �  ��� �   ��� �  ��� �  ��� �  ��� �  ��� �  ��� �   ��� �  ��� �  ��� �  ��� �  ��� �  ��� �  
                    
 
 
 
2-wire-transmitter current voltage 
41 42 43 44 45 46  41 42 43 44 45 46  41 42 43 44 45 46 
��� �  ��� �  ��� �  ��� �  ��� �  ��� �   ��� �  ��� �  ��� �  ��� �  ��� �  ��� �   ��� �  ��� �  ��� �  ��� �  ��� �  ��� �  
                    
 
 
 
Output: 
 current relay output 

11 12     21 22 23 24 25 26 
��� �  ��� �      ��� �  ��� �  ��� �  ��� �  ��� �  ��� �  
            

 

3.5 Examples 

input output 

2-wire-transmitter 

 

current, mA 

 
 

4 ... 20 mA 
relay 1 
relay 2 

4 ... 20 mA 
relay 1 
relay 2 
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voltage 

 

Pt100 sensor 

 

TC sensor 

 

potentiometer 

 

4. Operation  

4.1 Operating and display elements 

 

Fig. 3 Front side of the process display 

Operators are only allowed to configure the process display if it is firmly and correctly 
fixed in the front panel. 

The individual functions can be set with the help of three miniature push buttons located in the 
front. The structure of the menu systems is identical for all versions. They only deviate by the 
gray marked menus, which are only available on devices with an analogue output or relay. The 
menu system is a closed system allowing you to scroll both forward and backward through the 
individual menus to navigate to the desired setting item.  

 

�  - button 

OK - button 

"� " - button 

4 ... 20 mA 
relay 1 
relay 2 

4 ... 20 mA 
relay 1 
relay 2 

4 ... 20 mA 
relay 1 
relay 2 

4 ... 20 mA 
relay 1 
relay 2 
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·  � -button:  with this button you increase the displayed value; within a menu item, also the 
 desired parameter can be selected 

·  � -button:  with this button you decrease the displayed value; within a menu item, also the 
 desired parameter can be selected 

·  OK-button:  with this button you can confirm the selected values and leave the menu 

 by holding the OK-button pushed, you can enter the previous menu item or 
 cancel configuration without storing the values and change to display mode 

·  � - and � -buttons simultaneously: change relay condition 

Please follow the manual meticulously and remember that changes of the adjustable  
parameters become only effective after pushing the OK button and leaving the menu 
item. 

For each menu, a scrolling help text will automatically appear in the display if you do not 
push any key within 5 seconds. 

To make the configuration as simple as possible, invalid functions or parameters cannot 
be set. 

If no key has been pushed for more than 2 minutes, the display will return to display 
mode without saving the changed values or parameters. 

4.2 Password protection 

The device is equipped with an access protection to permit operation of the complete menu sys-
tem only to authorized persons. The password system is split in two levels and can be activated 
in the menu N.PAS at the end of configuration. 

Level 1:  Passwords between 0000… 4999 allow access to the menus for fast set point adjust-
ment as well as for a relay test and prevent access to all other parts of the menu. 

Level 2:  Passwords between 5000…9999 block access to the complete menu as well as to the 
fast set point adjustment and the relay test. The current set point is still indicated. 

A master password has been implemented by us in case that both passwords have been 
lost. After confirming the master password "2008", all menu items are unlocked. 
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4.3 Structure of the menu system 
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4.4 Fast set point adjustment and relay test 

This menu allows quick configuration of the set points and a relay test. Pushing the � - and � -
buttons simultaneously will change the status of the relay - this change is indicated by the 
LEDs. Pressing the OK-button will save the set point change. Holding down the OK-button for 
more than 0.5 seconds will cause the device to return to initial state without changing the set 
point. 

Fast set (set enabled): 

REL1 XXXX --> set point relay 1 - push OK for saving 
REL2 XXXX --> set point relay 2 - push OK for saving 

Fast set (set disabled): 

REL1 XXXX --> set point relay 1 - read only 
REL2 XXXX --> set point relay 2 - read only 

4.5 Menu system 

The following menu levels are available and can be configured according to the set input  
(potentiometer, voltage, current, or temperature sensor). 

PASS --> menu system is locked (password necessary) 
IN --> menu system is unlocked (no password necessary) 
POTM --> potentiometer input 
CURR --> current input 
VOLT --> voltage input 
TEMP --> input temperature sensor 

Menu level POTM - potentiometer input 
CA.LO YES --> low value calibration of the potentiometer 
 NO --> no low value calibration of the potentiometer 

CA.HI YES --> high value calibration of the potentiometer 
 NO --> no high value calibration of the potentiometer 

DEC.P 1111 / 111.1 / --> decimal point position 
 11.11 / 1.111 

DI.LO  --> display readout low 

DI.HI  --> display readout high 

REL.U PERC --> set relay in percentage 
 DISP --> set relay in display unit 

REL1 XXXX --> contact relay 1 
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ACT1 INCR --> activate at increasing signal (relay 1) 
 DECR --> activate at decreasing signal (relay 1) 

HYS1 XXXX --> hysteresis relay 1 

ERR1 HOLD --> hold relay 1 at error 
 ACTI --> activate relay 1 at error 
 DEAC --> deactivate relay 1 at error 
 NONE --> undefined status at error (relay 1) 

REL2 XXXX --> contact relay 2 

ACT2 INCR --> activate at increasing signal (relay 2) 
 DECR --> activate at decreasing signal (relay 2) 

HYS2 XXXX --> hysteresis relay 2 

ERR2 1 HOLD --> hold relay 2 at error 
 ACTI --> activate relay 2 at error 
 DEAC --> deactivate relay 2 at error 
 NONE --> undefined status at error 

A.OUT 20-4 / 20-0 / --> output range in mA 
 4-20 / 0-20 

O.ERR 1 23 mA --> Namur NE43 (upscale at error) 
 3.5 mA --> Namur NE43 (downscale at error) 
 0 mA --> upscale at error 
 NONE --> undefined status at error 

E.PAS NO --> no password protection 
 YES --> activate password protection 

N.PAS XXXX --> set new password 

                                                 
1 only with 4 ... 20 current input 
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Menu level CURR - current input 
RANG 4-20 / 0-20 --> input range in mA 

 all other menus are identical to the menus of the menu level POTM 

Menu level VOLT - current input 
RANG 2-10 / 0-10 / --> input range in V 
 0.2-1 / 0.0-1 

 all other menus are identical to the menus of the menu level POTM 

Menu level TEMP - input temperature sensor 
UNIT °F --> Fahrenheit 
 °C --> Celsius 

TYPE TC.W5 --> TE TYP W5 
 TC.W3 --> TE TYP W3 
 TC. U --> TE TYP U 
 TC. T --> TE TYP T 
 TC. S --> TE TYP S 
 TC. R --> TE TYP R 
 TC. N --> TE TYP N 
 TC. L --> TE TYP L 
 TC. K --> TE TYP K 
 TC. J --> TE TYP J 
 TC. E --> TE TYP E 
 TC. B --> TE TYP B 
 PT.4W --> PT-100 4-wire 
 PT.3W --> PT-100 3-wire 
 PT.2W --> PT-100 2-wire 

DEC.P 1111 / 111.1 --> decimal point position 

 the following menus (from REL1 to A.OUT) are identical to the menus of the menu 
 level POTM 

O.LO XXXX --> displayed value for output (low) 

O.HI XXXX --> displayed value for output (high) 

E.PAS NO --> no password protection 
 YES --> activate password protection 

N.PAS XXXX --> set new password 
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5. Error handling  

5.1 Error messages 

SE.BR --> SENSOR WIRE BREAKAGE 
SE.SH --> SENSOR SHORT CIRCUIT 
IN.HI --> INPUT OVERRANGE 
IN.LO --> INPUT UNDERRANGE 
9.9.9.9 --> DISPLAY OVERRANGE 
-1.9.9.9 --> DISPLAY UNDERRANGE 
HW.ER --> HARDWARE ERROR 
EE.ER --> EEPROM MEMORY ERROR 
RA.ER --> RAM MEMORY ERROR 
CJ.ER --> CJC SENSOR ERROR 
NO.CA --> DEVICE NOT CALIBRATED 

The error massage is blinking once a second in the display. The scrolling help text will explain 
the error. 

5.2 Sensor error detection / sensor error detection outside range: 

Variant Configuration Sensor error detection 
CIT 100-1 always ON 

ERR1=NONE 
ERR2=NONE 

OFF 
CIT 100-2 

other ON 
O.ERR=NONE OFF CIT 100-3 
other ON 
ERR1=NONE 
ERR2=NONE 
O.ERR=NONE 

OFF CIT 100-4 

other ON 
 
Exceeding the valid range of the A/D converter or the polynomial 
(outside range readout IN.LO, IN.HI) 
Input Range Display Limit 

IN.LO < -25 mV 
0...1 V / 0.2...1 V 

IN.HI > 1.2 V 
IN.LO < -25 mV 

VOLT 
0...10 V / 2...10 V 

IN.HI > 12 V 
IN.LO < -1.05 mA 

CURR 0...20 mA / 4...20 mA 
IN.HI > 25.05 mA 
IN.LO < -0.5% 

POTM - 
IN.HI > 100.5% 
IN.LO < temperature range 

TEMP TC / Pt100 
IN.HI > temperature range 
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Sensor error detection (SE.BR, SE.SH) 
Input Range Display Limit 
CURR loop break (4...20mA) SE.BR �  3.6 mA; � 21 mA 

TC SE.BR > approx. 750 kW / (1.25 V) 
SE.BR  > approx. 15 kW Pt100 2-wire 
SE.SH  < approx. 15 W 
SE.BR  > approx. 15 kW Pt100 3-wire 
SE.SH  < approx. 15 W 
SE.BR  > approx. 15 kW 

TEMP 

Pt100 4-wire 
SE.SH  < approx. 15 W 

 

Display readout below min. / above max. (-1.9.9.9, 9.9.9.9) 
Input Range Display Limit 

-1.9.9.9  display < -1999 
CURR all 

9.9.9.9  display > 9999 
-1.9.9.9  display < -1999 

VOLT all 
9.9.9.9  display > 9999 
-1.9.9.9  display < -1999 

POTM - 
9.9.9.9  display > 9999 

 

Display at hardware error 
Error search Display Error cause 
test of internal communication uC / ADC HW.ER permanent error in ADC 
test of internal CJC sensor CJ.ER CJC sensor defect 
check-sum test of the configuration in 
RAM 

RA.ER error in RAM 

check-sum test of the configuration in 
EEPROM 

EE.ER error in EEPROM 

5.3 More errors and possible correctives 

Malfunction Possible cause Error detection / correc tive 
display does not 
work 

- incorrect connection  
- line break 
 
- defective power supply 
 

- inspect the connection 
- inspect all connecting lines of the device 

(including the connector plugs) 
- inspect the power supply and the applied 

supply voltage at the transmitter 
no output signal - incorrect connection 

- line break 
 
 
- defective amperemeter  

(signal input) 

- inspect the connection 
- inspect all line connections necessary to 

supply the device (including the connector 
plugs) 

- inspect the amperemeter (fine-wire fuse) or 
the analogue input of the PLC 

analogue output 
signal too low 

- load resistance too high 
- supply voltage too low 
- defective power supply 

- verify the value of the load resistance 
- verify the output signal of the power supply 
- inspect the power supply and the applied 

supply voltage at the device 
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Malfunction Possible cause Error detection / correc tive 
error messages 
SENSOR WIRE 
BREAKAGE 
(SE.BR) 

- in the menu system a 
menu level has been 
set or configured incor-
rectly 

- choose the menu level according to your 
input (potentiometer, voltage, current or 
temperature input) and check the parame-
ters 

If you detect an error, please try to eliminate it by using this table, or send the device to our  
service address for repair. 

Repairs on the device may only be performed by the manufacturer! 

6. Placing out of service  
When dismantling the device, it must always be done  in the depressurized and 
currentless condition! 

7. Service and cleaning  
This device is maintenance-free. 

After disconnection, the device may be cleaned with a cloth moistened with distilled water or 
ethyl alcohol. 

8. Calibration  
During calibration and adjustment, the measuring and connection of external voltages must 
be carried out according to the specifications of this manual. The operator may only use safe 
tools and instruments. 

9. Repair  
If there are malfunctions which cannot be eliminated the device should be sent to us for re-
pair. Before that the device has to be cleaned carefully and packed shatter-proofed. You 
have to enclose a note of return with detailed defect description when sending the device. If 
your device came in contact with harmful substances, a declaration of decontamination is 
additionally required. Appropriate forms can be downloaded from our homepage 
www.bdsensors.com . Should you dispatch a device without a declaration of decontamina-
tion and if there are any doubts in our service department regarding the used medium, repair 
will not be started until an acceptable declaration is sent. 

If the device came in contact with hazardous substa nces, certain precautions 
have to be complied with for purification! 

Our service address: 

BD SENSORS GmbH 
Serviceabteilung 
BD-Sensors-Str. 1 

95199 Thierstein 

Germany 
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10. Disposal  
The device must be disposed according to the European Directives 2002/96/EC  
and 2003/108/EC (on waste electrical and electronic equipment). Waste of  
electrical and electronic equipment may not be disposed by domestic refuse. 
 

11. Warranty conditions  
The warranty conditions are subject to the legal warranty period of 24 months from the date of 
delivery. In case of improper use, modifications of or damages to the device, we do not accept 
warranty claims. Furthermore, defects due to normal wear are not subject to warranty services. 

12. Appendix  

12.1 Technical Data 

Specifications range: -20°C to +60°C  

Common specifications: 

Universal voltage supply 21.6 ... 253 VAC; 50 ... 60 Hz; 19.2 ... 300 VDC 

Consumption 

Type Internal consumption Max. consumption 

CIT 100-1 2.2 W 2.5 W 
CIT 100-2 2.7 W 3.0 W 
CIT 100-3 2.7 W 3.0 W 
CIT 100-4 3.2 W 3.5W 

Isolation voltage, test / operation  2.3 kVAC / 250 VAC 
Signal- / noise ratio min. 60 dB (0... 100 kHz)  
Reaction time (0...90%, 100...10%): 

Temperature input < 1 s 
Current / voltage input < 400 ms 

Calibration temperature 20 ... 28°C 

Accuracy: the higher values of general and basic values are valid: 
General values 
Input type Absolute accuracy Temperature coefficient 
all �  ± 0.1% of measured value �  ± 0.01% of measured value / °C  
Basic values 
Input type Basic value Temperature coefficient 
mA �  ± 4 µA �  ± 0,4 µA / °C 
Volt �  ± 20 µV �  ± 2 µV / °C 
Pt 100 �  ± 0.2°C �  ± 0.02°C / °C 
Potentiometer �  ± 0.1 W �  ± 0,01 W / °C 
TE-Typ: E, J, K, L, N, T, U �  ± 1°C �  ± 0,05°C / °C 
TE-Typ: B, R, S, W3, W5, LR �  ± 2°C �  ± 0.2°C / °C 

EMC voltage interference �  ±0.5% of measuring range 
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Supply 
2-wire supply  25...15 VDC / 0...20 mA 
Wire size, pin 41-46 (max.) 1 x 1.5 mm2 stranded wire 
Wire size, others (max.) 1 x 2.5 mm2 stranded wire 
Screw terminal torsion 0.5 Nm 
Relative humidity < 95% RH (non cond.) 
Dimensions (HxWxD)  48 x 96 x 120 mm 
Cutout dimensions  44.5 x 91.5 mm 
Ingress protection (front panel mounting) IP 65 
Weight  230 g 

Pt100 and potentiometer input: 

Input type min. value max. value Standard 
Pt 100 -200°C +850° C IEC 60751 
Potentiometer 10 W 100 kW - 

Cable resistance per wire, 
Pt100 (max.)  50 W 
Sensor current, Pt100  nom. 0.2 mA 
Effect of sensor cable resistance  
(3- / 4-Leiter), Pt100  < 0.002 W / W 
Sensor error detection, Pt100 yes 
Short circuit detection, Pt100 < 15 W 

TC input 

Type min. value max. value Standard 
B +400° C +1820° C IEC 60584-1 
E -100°C +1000° C IEC 60584-1 
J -100°C +1200° C IEC 60584-1 
K -180°C +1372° C IEC 60584-1 
L -200°C +900° C DIN 43710 
N -180°C +1300° C IEC 60584-1 
R -50°C +1760° C IEC 60584-1 
S -50°C +1760° C IEC 60584-1 
T -200°C +400° C IEC 60584-1 
U -200°C +600° C DIN 43710 
W3 0°C +2300° C ASTM E988-90 
W5 0°C +2300° C ASTM E988-90 
LR -200°C +800° C GOST 3044-84 

Cold junction compensation (CJC)  < ±1.0 °C 
Sensor error detection yes 
Sensor error current 

when detecting nom. 2 µA 
otherwise 0 µA 

Current input: 

Measurement range  - 1 ... 25 mA 
Programmable measurement ranges 0 ... 20 and 4 ... 20 mA 
Input resistance  nom. 20 W + PTC 25 W 
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Voltage input 

Measurement range  -20 mV...12 VDC 
Programmable measurement ranges 0 ... 1 / 0.2 ... 1 / 0 ... 10 / 2 ... 10 VDC 
Input resistance  nom. 10 MW 

Display 

Display readout  -1999...9999 (4 digits)  
Decimal point  programmable 
Digit height  13.8 mm 
Display updating  2.2 times / s 
 

Current output 

Signal range (span) 0...20 mA 
Programmable signal ranges 0...20 / 4...20 / 20...0 / 20...4 mA 
Load (max.) 20 mA / 800 W / 16 VDC 
Load stability  �  0.01% of span/ 100 W 
Sensor error detection 0 / 3.5 / 23 mA / none 
NAMUR NE 43 Upscale 23 mA 
NAMUR NE 43 Downscale 3.5 mA 
Current limit  �  28 mA  

Relay outputs 

Hysteresis, min  0.1°C / °F or 0.1% of span / 1 cou nt 
Hysteresis, max 25 % of span 
Max. voltage  250 VRMS 
Max. current 2 A / AC 
Max. AC power 500 VA 
Max. current at 24 VDC  1 A 
Sensor error detection  make / break / hold / none 
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12.2 Declaration of conformity 
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BD SENSORS GmbH 
BD-Sensors-Str. 1  

95199 Thierstein 

Germany 

Phone +49 (0) 92 35 / 98 11- 0 
Fax +49 (0) 92 35 / 98 11- 11 

The addresses of our 'Distribution Partners' are listed on our homepage www.bdsensors.com .  
It is possible to download data sheets, operating manuals, ordering codes and certificates,  
as well. 

further agencies in: 
 

EUROPE ASIA 

·  Belgium ·   Iran 
·  Denmark ·   Israel 
·  Germany ·   Kazakhstan 
·  England ·   Taiwan 
·  France ·   Thailand 
·  Greece  
·  Italy AUSTRALIA  
·  Lithuania ·   Queensland 
·  Luxembourg 
·  Netherlands 
·  Norway 
·  Poland 
·  Romania 
·  Russia 
·  Sweden 
·  Switzerland 
·  Slovakia 
·  Spain 
·  Czech Republic 
·  Turkey 
·  Ukraine 

The contents of this operating manual reflect the version available at the time of printing. It 
has been issued to our best knowledge and belief. However, errors may still be included. For 
incorrect statements and their consequences, liability cannot be assumed by BD SENSORS. 

 
– Technical modifications reserved – 

CIT100_E_010107 

Telefon +49 (0) 92 35 / 98 11 -  0  www.bdsensors.de  
Telefax +49 (0) 92 35 / 98 11- 11 info@bdsensors.de  

 


