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1 Guide to symbols

Warnings and other information are signalled by symbols in this manual. They are accompanied by hea-
dings. The following symbols are used:

WARNING
... indicates a possibly dangerous situation which can cause death or serious injury if not avoided.

CAUTION
... indicates a possibly dangerous situation which can cause material damage if not avoided.

INFORMATION
Useful tips and recommendations as well as information for ef!cient use of the sensor. 

2 Safety instructions

In order to avoid accidents, injuries or material damage, act with caution and always observe the following 
safety instructions: 

WARNING

The FT 50 C...S1 must never be used to protect the safety of individuals or technical applicati-
ons.

All the safety and handling instructions indicated in these mounting and operating instructions 
must be observed.

The valid on-site accident prevention regulations and general safety regulations must be 
observed.

Read these mounting and operating instructions carefully before using the sensor. 

The manual is a product component and must be kept in immediate proximity of the sensor and 
accessible to personnel at all times.

Connection, mounting and con!guration of the sensor is to be carried out by trained personnel 
only.

It is forbidden to tamper with or alter the device in any way"
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3 Correct use

The FT 50 C...S1 is a colour sensor for the detection of objects in varying colours in proximity mode (for 
opaque objects) and re#ector mode (for transparent objects).

WARNING
The FT 50 C must never be used to protect the safety of individuals or technical applications.

4 Performance

The colour sensors of the FT 50 C...S1 series are ideal for on-line colour detection in industrial procedures and  
processes. 

• Reference colours are easily stored using a teach-in process – either by pressing a button on the sensor or via 
an external input cable.

• Colour selectivity (colour and intensity) can be individually adapted to the particular application during the 
teach-in process. 

• With inhomogeneous colour surfaces, a colour range / colour spectrum can be scanned.
• It is possible to add reference colours or extend the colour range by up to 4 steps using the “Teach +“ / “Scan 

+“ function without spanning too large a colour range. A high colour selectivity is thus also achieved via a larger 
colour range with up to 5 colour characteristics. 

• In operating conditions, the colour of the object is compared with the reference values which have been taught 
and the result is indicated via the integrated switching output. 

• Once colours have been taught, they are reliably recognised even at a varying scanning distance.

All FT50 C ...S1 sensors are equipped with a bus-compatible, serial interface (RS485) for bi-directional transmission 
of colour values as well as the setting of sensor functions. The overriding control system controls data exchange. 
Data transfer occurs through an exchange of short telegrams.

• This makes it possible to teach-in any number of colours and store them as colour vectors (reference value incl. 
tolerances) in the control system via the interface.

• Before beginning the process, the relevant reference colour is transferred back to the sensor. In operating con-
ditions, the sensor compares the actual colour with the reference colour and signals the result to the switching 
output. Repeated teaching of colours is unnecessary.

• During on-line access via the RS 485 interface, there are 2 further possibilities:
-  The internally stored colours / colour ranges (max. 5) can be evaluated separately 
- The actual values can be transferred via the interface. In this case comparison between
 the actual colour and the reference colour is carried out via the control system.

Other sensor performances at a glance:

• Colour detection possible even in transmitted light (on re"ector)
• High colour selectivity, insensitive to variations in scanning distance 
• Adjustable signal mode (N.O. / N.C) 
• Choice of operating mode - either permanent or triggered (blanked out)
• Connector plug can be rotated by 270° 
• Maintenance-free
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5 Mounting

5.1 Dimensional drawing

5.2 Mounting the sensor

Screw sensor to suitable holder e.g. type MS F 50 or MSP F 50* (not included in delivery) using the !xing holes.
Fit the sensor in a place where the distance to the object is as constant as possible (little variation in scanning 
distance).

INFORMATION
Observe the following operating conditions:
• The distance to the object must be within the sensor’s scanning distance (see technical data)
• The direction of movement of the object should be cross-wise to the sensor’s front screen 

(Illustr. 3+4).
• With strongly re#ective or shiny surfaces, incline the sensor by approx. 10-30° in relation to 

the surface of the object (Illustr. 5). 
• In transmitted light mode, RF 10* C re#ective foil * should be !tted opposite the colour sensor 

so that the light beam hits the centre of the foil (Illustr. 6).

*Part number, see list of accessories

CAUTION
In the case of strong vibrations (shocks / oscillations), the sensor must be given constructive 
protection from damage

Illustr. 1
15300350

Illustr. 2
15300065

���� ����
�� ��

Illustr. 3
15500270

Illustr. 4 Illustr. 5
15500697

Illustr. 6
09113288

������������
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6 Electrical installation

Rotate the connector plug for the connection cable, so that the cable can be connected easily, without kinks. 

Fit socket of the connector cable and screw tight (authorised approx. tightening torque 0.5 to 1 Nm).

Secure connection cable (for example with cable retainer).

Connect sensor according to Ilustr. 7 / IIlustr. 8

CAUTION
PIN 1 and PIN 5 are the RS 485 interface connections and must not be connected to the power 
supply. This would destroy the FT 50 C.

Ilustr. 7 / Ilustr. 8 Connection diagram

PIN Colour Use

1  (WH) White RS 485 Y/A = serial interface

2  (BN) Brown + UB = supply voltage

3  (GN) Green Q = switching output

4  (YE) Yellow IN ES = input for external scan 
 Colour scan ð  when >3s high (> 12 V to 28 V) 
 Run ð  when low (< 3 V) or blank

5  (GY) Grey RS 485 Z/B = serial interface

6  (PK) Pink IIN ET = input for external teach-in 
 Teach-in ð  when >3s high (> 12 V to 28 V) 
 Run ð  when low (< 3V) or blank

7  (BU) Blue - UB = supply voltage

8  (RD) Red IN KL/TR = IN KL/TR = input for key lock (KL) or triggering (TR) 
 (TR = Triggerung)) parametrizable 
 a.) if  set to key lock (KL): 
 keys locked ð  when high (> 12 V to 28 V) 
 keys free  ð  when low (< 3 V) or blank 
 b.) if set to triggering (TR): 
 triggered  ð  when high (> 12 V to 28 V) 
 unsolicited  ð  when low (< 3 V) or blank 
 Response time ð  < 10 ms

Switch on power supply (observe authorised operating voltage).
Sensor is ready for operation after power-on delay (# 300 ms). LED operating display (green) must light up.

INFORMATION
If several sensors are connected via the RS 485 bus, re#ections can occur which may impair 
transmission. The last device in the chain must therefore be !tted with a load resistor (optimum 
value: 120 Ohm).
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15500474
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7 Use and con!guration

The sensor has different operating modes and functions. It has a serial RS 485 interface for the transfer of colour 
values and con!guration of sensor functions.

Sensor con!guration can be carried out via the control panel using the ������  and  keys.

CAUTION
Push bottons only with !nger" Do not use sharp objects"

7.1 Displays and con!guration elements

Keys and their functions:

General operating functions

Keys Description In operating mode In con!guration mode

������ SET
Pressing key > 3 s activates con!guration 
mode 
ð  LED „C“ "ashes yellow to con!rm

Quick press and release:  
ð  jump to next menu 
ð  save and con!rm set values

Continue No function
Alter con!guration and jump to next  
menu / point

������
������

Entire control 
panel

No function 

Pressing both keys together activates ESC 
(Escape) 
ð  quit con!guration mode without saving 
modi!cations

INFORMATION
A time lock prevents short unintentional pressure on the ������  key from activating con!guration 
mode.
Once con!guration mode has been opened, a time window (duration approx. 20 s) also opens. 
Should no further input occur during this period, then the sensor switches back to operating 
mode. 

LEDs (Illustr.9) indicate the selected menus and con!gurations.

Display function

LED Colour Use In operating mode In con!guration mode

Green Operating mode 
display

LIGHTS UP,  
when sensor is ready for use.

LIGHTS UP, 
when sensor is ready for use.

C Yellow C = Colour 
ð  teach colour 
ð  Signal status

LIGHTS UP, (in switching 
mode N.O. = Factory setting) 
if object colour = taught colour  
(switching output „Q“ = active).
Function inverted when swit-
ching mode N.C. is selected.

FLASHES, 
 if menu „C“ (teach a colour) is selec-
ted,  
FLASHES with „+/F“,  
if menu „C+“ is selected

��

�	�
������

�� ������
�����	

�	�
������ ������

���
���
��

Illustr.9
15500349
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Display function

LED Colour Use In operating mode In con!guration mode

S Yellow S = Scan 
ð  Scan colour

No function FLASHES,  
if menu „S“ (scan a colour) is selected,  
FLASHES with „+/F“,  
if menu „S+“  is selected

+/F Yellow C+ = Teach+ 
S+ = Scan+ 
ð  teach / scan 
further colours

No function FLASHES with „C“,  
if menu „C+“ (teach extra colours) is 
selected or with „S“,  
if menu „S+“ (scan extra colours)  is 
selected

+/F Green 
"ashing

F = Functions 
(special functions)

No function FLASHES,  
if menu „F“  
(special functions) selected

Tol. C Green Tol. C  
(Tolerance Col.) 

No function Set colour tolerance (4 levels)

Tol. I Red Tol. I 
(Tolerance Int.)

No function Set intensity (grey levels) 
(4 levels)

Tol. C 
Tol. I

Red 
"ashing

Speci!c special 
functions

No function Special functions are indicated by 
special LED combinations

7.2 Possible con!gurations and operating modes

Different con!gurations are possible with the FT 50 C ...S1.
They are divided into 5 main menus.

Possible functions, con!gurations and operating modes:

Factory setting

Main menu „C“

• Teach-in the (individual) colours  
Tolerance for colour tone and intensity is set separately.

Neutral White (Kodak 90%)

Main menu „C+“

• Teach-in another colour with a disjunctive link to max. 4 existing  
colours.  
Tolerance for colour tone and intensity is set separately.

Neutral White (Kodak 90%) 
for all channels

Main menu „S“

• Scan a colour spectrum (a colour range) Neutral White (Kodak 90%)

Main menu „S+“

• Scan, add further colour ranges with a disjunctive link to max. 4  
already scanned colour ranges

Neutral White (Kodak 90%)  
for all channels

Main menu „F“

• Reset sensor to factory setting -

• Con!gure drop-out delay time Drop-out delay time deactivated

• Con!gure signal mode (N.O. / N.C) Signal mode N.O. 

• Con!gure PIN 8 for key lock or trigger function (lock or triggering via 
electrical connection)

PIN 8 is provided for triggering
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Factory setting

Also via the electrical interface:

• It is possible to teach a reference colour via the external input cable  
„IN ET“ 

• It is possible to scan a colour range via the external input cable 
 „IN ES“ 

• All sensor functions can be con!gured and read-out via the RS 485 
interface

• The individual colours / colour ranges can be evaluated individually via 
the RS 485 interface

Also via the RS 485 interface:

• Sensor address 1

7.3 Con!guration via the control panel

7.3.1 Quick user guide (068-13883) see fold-out page

7.3.2 Activate con!guration mode (conf) 

INFORMATION
 = LED ON /  = LED #ashes /  = LED OFF

Activity Picture follows Remark

> 3 s

������

 until LED „C“ 
(yellow) "ashes

�� �� ������

LED "ashes when con!guration mode is activated. 

Once con!guration mode has been activated, a time window of approx.  
20 s opens. Should no further input occur during this period, then the sensor 
switches back to operating mode.

7.3.3 Menu „C“: Teach a single colour

INFORMATION
• When a colour is taught, all previously taught or scanned colours / colour ranges are deleted.
• Colour and intensity tolerance are set individually during the programming procedure.
• After the teaching process, the yellow LED “C“ lights up when the switching output „Q“ is 

active a colour has been detected (when switching mode = N.O. = Factory setting is selected).
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Procedure:

Step Menu item Activity Picture follows Remark

1 Operating 
mode (no 
menu item)

Position object Observe operating parameters such as scanning distance, 
direction of movement, inclination etc. (see chapter 
“Mounting“).

2 Press

> 3 s

������

until LED „C“ 
(yellow) "ashes

�� �� ������
LED „C“ (yellow) "ashes, when time lock is open and 
con!guration mode is activated.

3 Teach 
colours

Press

������

Press button brie"y and release it. When the button gets 
released, the colour is taught.

4 Release

������ �� �� ������
Colour value is stored in sensor.

Sensor is ready for the setting of colour tolerance. LED 
„C“ (yellow) lights up when colour is detected,* 
LEDs „Tol. C“ (green) light up

5 Press

several 
times until 

the required 
tolerance is 

selected

Select colour tolerance (colour selectivity).
1 2 3 4

�� �� ������ �� �� ������ �� �� ������ �� �� ������

1 = smallest tolerance, 4 = greatest tolerance
3 = factory setting

6 Con!rm with

������ �� �� ������
Colour tolerance is stored.

Sensor is ready for the setting of intensity tolerance 
LED „C“ (yellow) lights up when colour is detected,* 
LEDs „Tol.I“ (red) light up

7 Press

several 
times until 

the required 
tolerance is 

selected

Select intensity tolerance (grey selectivity)
1 2 3 4

�� �� ������ �� �� ������ �� �� ������ �� �� ������

1 = smallest tolerance, 4 = greatest tolerance
2 = factory setting

8 Con!rm with

������
 

�� �� ������
Sensor is ready for use.
LED „C“ (yellow) lights up when colour is detected / swit-
ching output „Q“ is active*

* when switching mode = N.O. = Factory setting is selected.
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Teach-in colours via PIN 6:
The teach-in procedure can also be initiated by means of the input cable IN ET (PIN 6). For this purpose, the input 
cable must be set for >3s to High (time lock).The colour is taught by the variation of the edge (from High to Low). 
After the teach-in process, the colour is stored with the last manual tolerance settings. If a colour has not yet been 
taught manually (via the control panel), the factory values (colour value tolerance level 3 / intensity tolerance level 2) 
are adopted.

7.3.4 Menu „C+“: teach, add, link further colours

INFORMATION
• The „C+“ (Teach +) function enables the teaching of 1 to 4 further reference colours. They are 

automatically linked to one another. Previously taught and scanned colours / colour ranges 
remain stored. 

• Colour and intensity tolerance are set individually during the programming process. 
• If more than 5 colours are taught, the oldest is erased (FIFO) 
• After the teach-in process, the yellow LED „C“ lights up when the switching output „Q“ is 

active a colour has been detected (when switching mode = N.O. = Factory setting is selected).

Procedure:

Step Menu item Activity Picture follows Remark

1 Operating 
mode (no 
menu item)

Position object Observe operating parameters such as scanning distance, 
direction of movement, inclination etc. (see chapter 
“Mounting“).

2 Press

> 3 s

������

until LED „C“ 
(yellow) "ashes

�� �� ������
LED „C“ (yellow) "ashes, when time lock is open and 
con!guration mode is activated.

3 Press
�� �� ������

Menu “Scan further colours“ is selected LED „C“ and „+” 
(yellow) "ashes

4 Teach 
colours

Press

������

Press button brie"y and release it. When the button gets 
released, the colour is taught.

5 Release

������ �� �� ������
Colour value is stored in sensor.

Sensor is ready for the setting of colour tolerance.LED „C“ 
(yellow) lights up when colour is detected,* 
LEDs „Tol. C“ (green) light up.

6 Press

 several 
times until 

the required 
tolerance is 

selected

Select colour tolerance (colour selectivity)
1 2 3 4

�� �� ������ �� �� ������ �� �� ������ �� �� ������

1 = smallest tolerance, 4 = greatest tolerance
2 = factory setting
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Step Menu item Activity Picture follows Remark

7 Con!rm with

������ �� �� ������
Colour tolerance is stored.

Sensor is ready for the setting of intensity tolerance  
LED „C“ (yellow) lights up when colour is detected,* 
LEDs „Tol.I“ (red) light up

8 Press

several 
times until 

the required 
tolerance is 

selected

Select intensity tolerance (grey selectivity).
1 2 3 4

�� �� ������ �� �� ������ �� �� ������ �� �� ������

1 = smallest tolerance, 4 = greatest tolerance
2 = factory setting

9 Con!rm with

������ �� �� ������
Sensor is ready for use
LED „C“ (yellow) lights up when colour is detected / swit-
ching output „Q“ is active*

* when switching mode = N.O. = Factory setting is selected.
Repeat the con!guration procedure (steps 1 – 8) to teach (add) further colours.

7.3.5 Menu „S“: Scanning a single colour range

INFORMATION
• Function for the scanning of an inhomogeneous colour surface.
• If a colour is scanned, all previously taught and scanned colours / colour ranges are deleted.
• After the scanning process, the yellow LED “C“ lights up when the switching output „Q“ is 

active a colour has been detected (when switching mode = N.O. = Factory setting is selected).

Procedure:

Step Menu item Activity Picture follows Remark

1 Operating 
mode (no 
menu item)

Position object Observe operating parameters such as scanning distance, 
direction of movement, inclination etc. (see chapter 
“Mounting“).

2 Press

> 3 s

������

until LED „C“ 
(yellow) "ashes

�� �� ������
LED „C“ (yellow) "ashes, when time lock is open and 
con!guration mode is activated.

3 Press

2x

�� �� ������
Menu „Scan colour range“ is selected LED “S“ (yellow) 
"ashes

4 Scan colour
range

Press

������

and keep 
pressed

�� �� ������ The colour range is scanned as long as ������  is pressed.
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Step Menu item Activity Picture follows Remark

5 Release

������ �� �� ������
Colour range.

Sensor is ready for use
LED „C“ (yellow) lights up, when colour is detected / swit-
ching output „Q“ is active  (when switching mode = N.O. = 
Factory setting is selected).

Scanning a colour via PIN 4:
The scanning process can be activated via the input cable IN ES (PIN 4). For this purpose, the input cable must be 
set for >3s to High (time lock). Then the colour is scanned for as long as the signal at PIN 4 is high.

7.3.6 Menu „S+“: Scan, add, link further colour ranges

INFORMATION
• The “S+“ (“Scan +“) function makes it possible to scan 1 to 4 further colour ranges and extend 

the colour range by up to 4 steps. 
• When a colour range is scanned with “S+“ (Scan+), previously taught and scanned colours 

remain stored. 
• If more than 5 colour ranges are taught, the oldest is erased (FIFO) 
• After the scanning process, the yellow LED “C“ lights up when the switching output „Q“ is 

active a colour has been detected (when switching mode = N.O. = Factory setting is selected)

Procedure:

Step Menu item Activity Picture follows Remark

1 Operating 
mode (no 
menu item)

Position object Observe operating parameters such as scanning distance, 
direction of movement, inclination etc. (see chapter 
„Mounting“.

2 Press

> 3 s

������

until LED „C“ 
(yellow) "ashes

�� �� ������
LED „C“ (yellow) "ashes, when time lock is open and 
con!guration mode is activated.

3 Press

3x

�� �� ������
Menu „Scan further colour ranges“ is selected LED „S” 
and „+“ (yellow) "ashes.

4 Scan further 
colour 
range

Press

������

and keep 
pressed

The colour range is scanned for as long as ������  is 
pressed.

5 Release

������ �� �� ������
Additional colour / colour range is stored.

Sensor is ready for use
LED „C“ (yellow) lights up, when colour is detected / swit-
ching output „Q“ is active (when switching mode = N.O. = 
Factory setting is selected).

Repeat steps 1-5 of the con!guration process to teach (add) further colour ranges.
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7.3.7 Menu „F“: Con!gurating special functions

Individual functions are con!gurated or activated / deactivated in this menu.

Step Menu item Activity Picture follows Remark

1 Press

> 3 s

������

until LED „C“ 
(yellow) "ashes

�� �� ������
LED „C“ (yellow) "ashes, when time lock is open and 
con!guration mode is activated.

2 Press

4x

�� ��������
Menu „Special functions“ is selected.  
LED „F“ (green) "ashes

3 Special 
functions

Press

������ �� �� ������
Menu „Special functions“ is activated. 
Sensor jumps to !rst setting (reset to factory setting) 
LEDs „Tol. I“ (red) "ash

Reset to 
factory 
setting

�� �� ������
LEDs „Tol. I“ (red) 
"ash.  
Reset sensor to 
factory setting with 

������  

�� �� ������ If ������  was 
pressed, the LED 
„S+/F“ (green) 
"ashes alternately 
with LEDs „Tol. I“ 
(red) to con!rm

4 Press Continue to next function (drop-out delay time)

Drop-out 
delay time �� �� ������

Drop-out delay 
time inactive: 
Activate with ������  

�� �� ������
Drop-out delay 
time active: 
Deactivate with 

������  

5 Press Continue to next function (Set signal type for switching 
output „Q“).

Set signal 
type „Q“ �� �� ������

„Q“ (PIN 3) is set 
as N.O.. 
Switch to N.C. with

������  

�� �� ������
„Q“ (PIN 3) is set 
as N.C.
Switch to N.O. with 

������  

6 Press Continue to next function (Con!gure PIN 8 input)

Con!gure 
PIN 8 input �� �� ������

PIN 8: Triggering is 
active.  
Switch to key lock 
function with ������  

�� �� ������
PIN 8: lock is 
active. 
Switch to triggering 
function with ������  
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Step Menu item Activity Picture follows Remark

7 Press Continue to „Exit menu”

Exit menu
�� �� ������

8 Press

������

The settings are stored and con!guration mode is exited.

8 Communication via the serial interface

All FT50C ...S1 sensors are equipped with a bus-compatible, serial interface (RS485) for bi-directional transmission 
of colour values as well as the setting of sensor functions. The overriding control system controls data exchange. 
Data transfer occurs through an exchange of short telegrams.

• This makes it possible to teach-in any number of colours and store them as colour vectors (reference value incl. 
tolerances) in the control system via the interface.

• Before beginning the process, the relevant reference colour is transferred back to the sensor. In operating con-
ditions, the sensor compares the actual colour with the reference colour and signals the result to the switching 
output. Repeated teaching of colours is unnecessary.

• During on-line access via the RS 485 interface, there are 2 further possibilities:
- The internally stored colours / colour ranges (max. 5) can be evaluated separately 
-  The actual values can be transferred via the interface. In this case comparison between the actual colour 

and the reference colour is carried out via the control system.

INFORMATION
If several sensors are connected via the RS 485 bus, re#ections can occur which may impair 
transmission. The last device in the chain must therefore be !tted with a load resistor (optimum 
value: 120 Ohm).

8.1 Basic characteristics and parameters of the serial sensor interface

The serial interface of the sensor has the following characteristics:

Fixed factory con!guration modi!able

Hardware RS485, half-duplex 
Pin1 Y/A, Pin5 Z/B

Data transfer rate 9600 Baud

Stop bits 1

Parity no

Bits / Byte 8

Access method Master / Slave (the sensor acts as 
slave)

Sensor address 1
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8.2 Description of protocol

The data transfer protocol is bus-compatible.
Data "ow is controlled by the master (PC, SPC) via the software protocol. The sensor only sends data on request 
and has an address within the range 1 to 127 (factory setting = 1).
A data transfer cycle consists of a command telegram addressed to the sensor by the master and the sensor’s reply 
telegram.
The sensor begins with the reply telegram within 100µs after receipt of the command telegram.

8.3 Telegram structure

Each byte consists of a selection bit (D7) and 7 data or address bits (D0 to D6).

Byte structure

D7 D6 D5 D4 D3 D2 D1 D0

Selection bit 7 data bits / address bits

A complete telegram, from both the master and the slave, consists of at least 4 bytes and has the following structure:

General telegram structure

Master Reply sensor

1st byte Address (1 to 127) corresponds with (129 to 255), as the selection bit of the 
1st byte  (D7) =1

2nd byte Length of telegram, number of all bytes (4 to 127), D7=0

3rd byte Command (see “Overview of master 
commands”) D7=0

Reply (see reply telegram, below) 
D7=0

4th byte to (n-1) byte Parameter (see parameter bytes, below) D7=0

n byte (last byte) Check sum exclusive OR of byte 1 to byte n-1, D7=0

The sensor is always addressed with its address in the 1st byte. The selection bit is always set with the !rst byte 
(D7=1). This byte is thus always “Address +128“. The selection bit is not set (D7=0) with any other bytes.

• When the master sends a byte with a set selection bit, a new data transfer cycle is started, regardless of whe-
ther the previous cycle has been completed. 

• The last byte is the check sum which is formed from the bitwise exclusive disjunction of all previous bytes.
• In the command telegram, the 3rd byte can adopt the values listed in the chapter “Overview of master com-

mands and examples of master commands”.
• In the sensor’s reply telegram, the 3rd byte (reply) can adopt the following values:

Possible reply telegram from sensor

Decimal Hex.: Meaning

89 59 Command has been carried out

78 4E Command could not be carried out;  
Possible causes: check sum or parameter / command incorrect

• 12 bit and 7 bit data is transferred in the parameter bytes (4th byte to (n-1) byte) . The following formats are 
used:

Possible parameter format:

7 bit data byte

D7 D6 D5 D4 D3 D2 D1 D0

0 Data byte bit [6..0]
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12 bit data item:

Byte i Byte i + 1

D7 D6 D5 D4 D3 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0

0 0 Data item bit [11..6] 0 0 Data item bit [5..0]

12 bit data item with switching output recognition (Q1 in bit D6):

Byte i Byte i + 1

D7 D6 D5 D4 D3 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0

0 0 Data item bit [11..6] 0 Q1 Data item bit [5..0]

8.4 Overview of master commands:

Command description Decimal Hex.: Remark Example

Store con!gurations 
permanently

83 53 With this command, parameter settings and data are 
stored permanently in the sensor. They thus remain in the 
memory even after the power supply has been turned off.

8.5.1

Read software version 
(SW)

118 76 8.5.2

Activate factory setting 87 57 The sensor resets all con!gurations incl. sensor address 
to the factory settings.

8.5.3

Change sensor’s 
address

76 4C Transfer new address to sensor 8.5.4

Lock and unlock keys 86 56 The command immediately locks or unlocks the operating 
keys. It is not necessary to connect PIN 8. It is only pos-
sible to unlock the keys again by sending the appropriate 
telegram command.

8.5.5

Con!gure special 
functions

98 62 Con!gure N.O. / N.C. functions and drop-out delay time. 8.5.6

Read colour channel 99 63 Up to 5 colours / colour ranges are stored in separate 
colour channels within the sensor. Upon receipt of the 
command, the sensor transfers information on the colour 
channels which were detected in the last measuring cycle.

8.5.7

Read colour vector 65 41 Read current measured colour value (colour vector). (Sen-
sor sends colour vector and the status of the switching 
output in the last 12 bit data item).

8.5.8

Transfer colour matrix 105 69 The master programs the 5 colour channels. 8.5.9

Read all of sensor’s 
con!guration settings

63 3F The sensor transfers all con!guration settings (parameters 
and colour channels).

8.5.10

“Teach colour“ and 
“scan“

88 58 Command for teach-in of colours and scanning of colour 
ranges.The process consists of a command sequence 
which must be executed.

8.5.11

Tolerance settings 73 49 Enter colour and grey selectivity (only constructive in 
conjunction with “teach colour“ command).

8.5.12

Set data transfer rate 66 42 Setting of data transfer rate. Possible Baud rates are 
4800, 9600, 19200 and 38400 Baud.

8.5.13
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8.5 Commands for Master commands

This chapter describes the possible commands and replies (3rd byte) and parameters (4th byte and following). 
With each command, there is an example of a possible data transfer cycle.

8.5.1 Permanent storage of con!gurations

Command (byte 3): decimal 83; hexadecimal 0x53

Parameter: no

Reply (byte 3): decimal 89; hexadecimal 0x59

Parameter: no

INFORMATION
Only this command ensures that parameters and data are stored permanently in the sensor. They 
thus remain in the memory even after the power supply has been turned off

Example telegram
(In the example, the sensor has the address 3):

Master telegram Sensor’s reply telegram

Designation Decimal Hex.: Bezeichnung Dezimal Hex.:

1st byte Address 131 83 1st byte Address 131 83

2nd byte Length 4 04 2nd byte Length 4 04

3rd byte Command 83 53 3rd byte Reply 89 59

4th byte Check sum 84 54 4th byte Check sum 94 5E

8.5.2 Read software version

Command (byte 3): decimal 118; hexadecimal 0x76

Parameter: no

Reply (byte): decimal 89; hexadecimal 0x59

Parameter: Main version 7 bit data byte, secondary version 7 bit data byte

The sensor sends the software version.

Example telegram
(In the example, the sensor has the address 1 and the SW version 3.5)

Master telegram Sensor’s reply telegram

Designation Decimal Hex.: Designation Decimal Hex.:

1st byte Address 129 81 1st byte Address 129 81

2nd byte Length 4 04 2nd byte Length 6 06

3rd byte Command 118 76 3rd byte Reply 89 59

4th byte Check sum 115 73 4th byte Main version 3 03

5th byte Secondary version 5 05

6th byte Check sum 88 58
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8.5.3 Activate factory setting

Command (byte 3): decimal 87; hexadecimal 0x57

Parameter: no

Reply (byte 3): decimal 89; hexadecimal 0x59

Parameter: no

The sensor resets all con!gurations (incl. sensor adress) to the factory settings

Example telegram
(In the example, the sensor has the address 1)

Master telegram Sensor’s reply telegram

Bezeichnung Dezimal Hex.: Bezeichnung Dezimal Hex.:

1st byte Address 129 81 1st byte Address 129 81

2nd byte Length 4 04 2nd byte Length 4 04

3rd byte Command 87 57 3rd byte Reply 89 59

4th byte Check sum 82 52 4th byte Check sum 92 5C

8.5.4 Change the sensor’s address

Command (byte 3): decimal 76; hexadecimal 0x4C

Parameter: new sensor address

Parameter format: 7 bit data byte

Reply (byte 3): decimal 89; hexadecimal 0x59

Parameter: no

The sensor adopts the new sensor address.
Example telegram
(In the example, the sensor has the address 3, the master alters the address to 122. The sensor still answers with 
the old address after which it can only be addressed with the new address).

Master telegram Sensor’s reply telegram

Designation Decimal Hex.: Designation Decimal Hex.:

1st byte Address 131 83 1st byte Address 131 83

2nd byte Length 5 05 2nd byte Length 4 04

3rd byte Command 76 4C 3rd byte Reply 89 59

4th byte New address 122 7A 4th byte Check sum 94 5E

5th byte Check sum 48 30

8.5.5 Lock and unlock keys

Command (byte 3): decimal 86; hexadecimal 0x56

Parameter: bit 0: 0 unlock keys; 1 lock keys

Parameter format: 7 bit data byte
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Reply (byte 3): decimal 89; hexadecimal 0x59

Parameter: no

The command locks or unlocks the operating keys (depending on parameter value). The sensor is immediately 
locked. It is not necessary to connect PIN 8. It is only possible to unlock the keys again by sending the appropriate 
telegram command.

INFORMATION
If the keys are locked via the command, PIN 8 can be used as trigger input.

Example telegram
(In the example the sensor has the address 5 and the keys are locked)

Master telegram Sensor’s reply telegram

Designation Decimal Hex.: Designation Decimal Hex.:

1st byte Address 133 85 1st byte Address 133 85

2nd byte Length 5 05 2nd byte Length 4 04

3rd byte Command 86 56 3rd byte Reply 89 59

4th byte Locking 1 01 4th byte Check sum 88 58

5th byte Check sum 87 57

8.5.6 Con!gure special functions (N.O. / N.C. and drop-out delay time)

Command (byte 3): decimal 98; hexadecimal 0x62

Parameter: Bit 0: 1 N.C. 0 N.O.

Bit 2: 1 with drop-out delay time 0 without drop-out delay time

Parameter format: 12 Bit bit data item

Reply (byte 3): decimal 89; hexadecimal 0x59

Parameter: no

The sensor activates the function subject to the parameter value.
Example telegram
(In the example, the sensor has the address 2 and the sensor is programmed as N.C. with drop-out delay time):

Master telegram Sensor’s reply telegram

Designation Decimal Hex.: Designation Decimal Hex.:

1st byte Address 130 82 1st byte Address 130 82

2nd byte Length 6 06 2. Byte Length 4 04

3rd byte Command 98 62 3rd byte Reply 89 59

4th byte
Funktion

0 0 4th byte Check sum 95 5F

5th byte 5 05

6th byte Check sum 99 63

8.5.7 Read colour channel

Command (byte 3): decimal 99; hexadecimal 0x63

Parameter: no
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Reply (byte 3): decimal 89; hexadecimal 0x59

Parameter: Signal status:

bit 0: Colour channel 1 detected

bit 1: Colour channel 2 detected

bit 2: Colour channel 3 detected

bit 3: Colour channel 4 detected

bit 4: Colour channel 5 detected

Parameter format: 7 bit data byte

The sensor sends the colour channels detected in the last measuring cycle.

Example telegram 
(In the example, the sensor has the address 1 and the colours of channels 3 and 5 are detected)

Master telegram Sensor’s reply telegram

Designation Decimal Hex.: Designation Decimal Hex.:

1st byte Address 129 81 1st byte Address 129 81

2nd byte Length 4 04 2nd byte Length 5 05

3rd byte Command 99 63 3rd byte Reply 89 59

4th byte Check sum 102 66 4th byte Colour channel 20 14

5th byte Check sum 73 49

8.5.8 Read all con!guration settings

Command (byte 3): dezimal 63; hexadezimal 0x3F

Parameter: no

Reply (byte 3): decimal 89; hexadecimal 0x59 Parameter format

Parameter: Status key lock 7 bit data byte

Status N.O. / N.C. and drop-out delay time 7 bit data byte

Red portion channel 1 12 bit data item

Green portion channel 1 12 bit data item

Intensity channel 1 12 bit data item

Colour tolerance channel 1 12 bit data item

Intensity tolerance channel 1 12 bit data item

Channel 2 to channel 5 as with channel 1

The sensor transfers all con!guration settings. The coding of the !rst two status bytes corresponds with that of the 
con!guration setting (see 8.5.6). 
The colour portions and intensity can be values between 0 and 1023. The total of the red, green and blue colour 
portions is 1023; i.e. the blue portion which is not sent can be calculated from: 1023 minus green portion minus red 
portion. 
The colour tolerance can be an absolute value between 0 and 1023 and the intensity tolerance a relative value 
between 0 (%) and 100 (%).

Example telegram 
(In the example, the sensor has the address 1, the sensor operates as N.O. contact with drop-out delay time, the 
keys are locked, channel 1 has the colour vector (red | green |intensity) (120| 240| 411), the colour tolerance 48 and 
intensity tolerance 25 (%); the other 4 channels are not listed in detail):
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Master telegram Sensor’s reply telegram

Designation Decimal Hex.: Designation Decimal Hex.:

1st byte Address 129 81 1st byte Address 129 81

2nd byte Length 4 04 2nd byte Length 56 38

3rd byte Command 63 3F 3rd byte Reply 89 59

4th byte Check sum 58 3A 4th byte Function 4 04

5th byte Lock 1 01

6th byte Red portion 
channel 1

1 01

7th byte 56 38

8th byte Green portion 
channel 1

3 03

9th byte 48 30

10th byte Intensity channel 
1

6 06

11th byte 91 5B

12th byte Colour tolerance 
channel 1

0 00

13th byte 48 30

14th byte Intensity tolerance 
channel 1

0 00

15th byte 25 19

16-55 th byte Channel 2 - 5 --- ---

56th byte Check sum XOR (1 - 55) ---

8.5.9 Read colour vector (current measured colour value)

Command (byte 3): decimal 65; hexadecimal 0x41

Parameter: no

Reply (byte 3): decimal 89; hexadecimal 0x59 Parameter format

Red portion 12 bit data item

Green portion 12 bit data item

Intensity 12 bit data item with switching output detection

See 8.5.8 (Read all con!guration settings) for possible values for the intensity.
The sensor sends the colour vector and the switching output status in the last 12 bit data item.

Example telegram 
(In the example, the sensor has the address 7, the colour vector (red|green |intensity) is (120| 240| 411), the swit-
ching output is set):

Master telegram Sensor’s reply telegram

Designation Decimal Hex.: Designation Decimal Hex.:

1st byte Address 135 87 1st byte Address 135 87

2nd byte Length 4 04 2nd byte Length 10 0A

3rd byte Command 65 41 3rd byte Reply 89 59

4th byte Check sum 66 42 4th byte
Red portion

1 01

5th byte 56 38

6th byte
Green portion

3 03

7th byte 48 30
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Master telegram Sensor’s reply telegram

Designation Decimal Hex.: Designation Decimal Hex.:

8th byte
Intensity

6 06

9th byte 91 5B

10th byte Check sum 3 03

8.5.10 Transfer colour matrix

Command (byte 3):: decimal 105; hexadecimal 0x69 Parameter format

Parameter: Red portion channel 1 12 bit data item

Green portion channel 1 12 bit data item

Intensity channel 1 12 bit data item

Colour tolerance channel 1 12 bit data item

Intensity tolerance channel 1 12 bit data item

Channel 2 to channel 5 as with channel 1

Reply (byte 3): decimal 89; hexadecimal 0x59

Parameter: no

The master describes the 5 colour channels. 
See 8.5.8 (Read all con!guration settings) for possible values for the intensity and tolerances). 

Example telegram 
(In the example, the sensor has the address 1, channel 1 is programmed with the colour vector (red|green|intensity)  
(120| 240| 411), the colour tolerance 48 and the intensity tolerance 25 (%); the other 4 channels are not explained in 
detail)

Master telegram Sensor’s reply telegram

Designation Decimal Hex.: Designation Decimal Hex.:

1st byt Address 129 81 1st byt Address 129 81

2nd byte Length 54 36 2nd byte Length 4 04

3rd byte Command 105 69 3rd byte Reply 89 59

4th byte Red portion  
channel 1

1 01 4th byte Check sum 92 5C

5th byte 56 38

6th byte Green portion 
channel 1

3 03

7th byte 48 30

8th byte
Intensity channel 1

6 06

9th byte 27 1B

10th byte Colour tolerance 
channel 1

0 00

11th byte 48 30

12th byte Intensity tolerance 
channel 1

0 00

13th byte 25 19

14. - 53. th byte Channel 2 - 5 --- ---

54th byte Check sum XOR (1 - 53) ---
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8.5.11 Teach colour and scan colour range

Command (byte 3) decimal 88; hexadecimal 0x58

Parameter: Bit 0: 1 Start „teach colour“ 0 End „teach colour“

Bit 1: 1 Start „scan colour“ 0 End „scan colour“

Parameter format: 7 bit data byte

Reply (byte 3): decimal 89; hexadecimal 0x59

Parameter: no

This command executes the process teach colour or a scan colour range.

INFORMATION
Both the teach-in and scanning process consist of a command sequence which must be  
executed so that the sensor can be ready for use.

Teach-in process
Step 1: Bit 0 = 1 Start “teach colour“ (command „0x58“): The sensor learns the current colour for a short
  period. The following command may follow after 2 ms at the earliest. 
Step 2: Optionally, new tolerance values can be selected, (command “0x49“). The teach-in function via  

 control key also writes these tolerance values. If no tolerance is written, the last selected tolerance   
 (via keys or command telegram) is used.

Step 3: Bit 0 = End “teach colour“ (command „0x58“). 

Scanning process 
Step 1:  Bit 1 = Start “Scan“ (command „0x58“): The sensor starts the scanning process. 
Step 2:  Bit 1 = End “Scan“ (command „0x58“): The sensor ends the scanning process. 
  The minimum duration between start and end is 2ms. If the duration is less, the scanning process is
  abandoned.

Example telegram
(In the example, the sensor has the address 5, a teach-in process is carried out without altering the tolerance)

Master telegram „Start teach colour“

Master telegram Sensor’s reply telegram

Designation Decimal Hex.: Designation Decimal Hex.:

1st byte Address 133 85 1st byte Address 133 85

2nd byte Length 5 05 2nd byte Length 4 04

3rd byte Command 88 58 3rd byte Reply 89 59

4th byte Start „teach colour“ 1 01 4th byte Check sum 88 58

5th byte Check sum 89 59

Master telegram „End teach colour“

Master telegram Sensor’s reply telegram

Designation Decimal Hex.: Designation Decimal Hex.:

1st byte Address 133 85 1st byte Address 133 85

2nd byte Length 5 05 2nd byte Length 4 04

3rd byte Command 88 58 3rd byte Reply 89 59

4th byte Function 0 00 4th byte Check sum 88 58

5th byte Check sum 88 58
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8.5.12 Set tolerance

Command (byte 3): decimal 73; hexadecimal 0x49

Parameter: bit 0.1: colour tolerance level 1 to 4 (binary coded 0 to 3)

bit 2.3: intensity tolerance level 1 to 4 (binary coded 0 to 3)

Parameter format: 7 bit data byte

Reply (byte 3): decimal 89; hexadecimal 0x59

Parameter: no

INFORMATION
This command is only to be used in conjunction with a teach colour process (see 8.5.11). The 
tolerance programmed with this command is used as a preselection for all following teach-in 
processes.

The sensor adopts the tolerances according to the parameter values.

Example telegram
(In the example, the sensor has the address 2, colour tolerance level 3 and intensity tolerance level 4 are set):

Master telegram Sensor’s reply telegram

Designation Decimal Hex.: Designation Decimal Hex.:

1st byte Address 130 82 1st byte Address 130 82

2nd byte Length 5 05 2nd byte Length 4 04

3rd byte Command 73 49 3rd byte Reply 89 59

4th byte Function 14 0E 4th byte Check sum 95 5F

5th byte Check sum 64 40

8.5.13 Set data transfer rate

Command (byte 3): decimal 66; hexadecimal 0x42

Parameters: 0:   4800 Baud

1:   9600 Baud

2: 19200 Baud

3: 38400 Baud

Parameter format: 7 bit data byte

Reply (byte 3): decimal 89; hexadecimal 0x59

Parameter: no

INFORMATION
This command is only to be used in conjunction with a teach colour process (see 8.5.11). The 
tolerance programmed with this command is used as a preselection for all following teach-in 
processes.

With this command, the data transfer rate of the interfaceis set.
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Example telegram
(In the example, the sensor has the address 5, the data transfer rate is set to 19200 Baud):
Start master telegram „Set data transfer rate“

Master telegram Sensor’s reply telegram

Designation Decimal Hex.: Designation Decimal Hex.:

1st byte Address 133 85 1st byte Address 133 85

2nd byte Length 5 05 2nd byte Length 4 04

3rd byte Command 66 42 3rd byte Reply 89 59

4th byte Set Baud rate to 
19200

2 02 4th byte Check sum 88 58

5th byte Check sum 64 40

9 Care and maintenance

9.1 Cleaning

Should the front screen of the sensor become dirty, wipe it with a soft cloth and if necessary use a cleaning agent for 
plastic surfaces.

CAUTION
Never use aggressive detergents. 

9.2 Transport, packaging, storage

Check the delivery upon receipt to ensure that it is complete and that no damage occurred during transport. Should 
the delivery be damaged, contact the carrier immediately. When returning the sensor, the packaging must always be 
suf!cient solid.

INFORMATION
If a defect is found, a complaint must be made immediately. Claims can only be made within the 
valid time limit.

9.3 Disposal

Electronic components are subject to the regulations governing treatment of hazardous waste and may only be 
disposed of by specialist companies.
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10 Troubleshooting

Description of error Possible cause Remedy

It is not possible to con!gure 
the sensor via the operating 
keys..

The electrical lock is active and PIN 8 is 
on high..

Disconnect PIN 8.

The key lock command was activated 
via the RS485 interface.

The key lock function must be cancelled 
via the interface.

The ������  key was not pressed for long 
enough (< 3 s) and con!guration mode 
was not activated due to the time lock. 

Press

> 3 s

������

The sensor is no longer ac-
cessible with the set address.

The sensor was set back to factory 
status and the sensor address was set 
back to 1. 

Reset the address to the required value.

In the event of any other malfunctions, please contact us or our representations. 

11 Technical data

Optical data (typ.)

FT 50 C-1-S1-L8 FT 50 C-2-S1-L8 FT 50 C-3-S1-L8

Scanning distance (from reference point) 12 ... 32 mm 15 ... 30 mm 18 ... 22 mm

Scanning distance tolerance ± 6 mm (with Tol C 
3 and Tol I 2)

± 5 mm (with Tol C 3 
and Tol I 2)

± 2 mm (with Tol C 3 
and Tol I 2)

Size of light spot Ø 4 mm with scan-
ning distance 22 mm

2x2 mm2 with scan-
ning distance 22 mm

5x1 mm2 with scan-
ning distance 22 mm

Scanning range with Re"ektor RF10 C application-speci!c

Type of light white light (pulsed)

Max. ambient light EN 60947-5-2

Colour / intensity tolerance adjustable (4 levels each)

Electrical data (typ.)

Operating voltage UB 12 - 28 V DC

Residual ripple within UB 10 %

Power consumption IO no load # 40 mA 

Switching output Q PNP or NPN, N.O./ N.C. reversible

Output current Ie # 100 mA

Voltage drop Ud # 2,4 V

Switching frequency (ti/tp 1:1) max. 500 Hz

Max. capacitive load < 100 nF

Time level for Q 50ms drop-out delay time adjustable

KL / TR input Input key lock or triggering (adjustable)

When trigger input is set PNP / NPN

- Blanked out (triggered) mode when > > 12 V ... 28 V

- Unsolicited mode when < 3 V or open

- Response time 10 ms

When key lock is set PNP / NPN
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Electrical data (typ.)

- Keys are locked when > 12 V ... 28 V

- Keys are free when < 3 V or open

IN ET input (Extern teach mode) PNP / NPN

Teach in >3s (time lock) > 12 V ... 28 V

Normal mode < 3 V or open

Min. response time 2 ms

IN ES input (Extern scan mode) PNP / NPN

Scan >3s (time lock) > 12 V ... 28 V

Operating mode when < 3 V or open

Serial interface RS485 (half-duplex)baud rate 4800, 9600, (Factory setting), 
19200 or 38400 Baud, selectable via telegram and Progsensor 
software

Protective circuits Reverse battery protection, short circuit protection (not RS485)

VDE protection class

Power-on delay tv # 300 ms

Mechanical data (typ.)

Casing material ABS, shock-resistant

Front screen material PMMA

Protection standard IP 67 *1

Ambient temperature range -10 ... +55 °C

Storage temperature range -20 ... +80 °C

Resistance to thermal shocks and vibration EN 60947-5-2

Connection M12 connector, 8-pin

Weight approx. 40 g

*1 With screwed-on cable

12 Order information

Part no. Part name Description

575-11007 FT 50 C-1-PS1-L8 Colour sensor 12 - 32 mm, size of light spot ø 4 mm, 1 x PNP,  
N.O. / N.C., ET / TR, RS485, M12 8 pin connector, *

575-11008 FT 50 C-2-PS1-L8 Colour sensor 15 - 30 mm, size of light spot 2 x 2 mm, 1 x PNP,  
N.O. / N.C., ET / TR, RS485, M12 8 pin connector, *

575-11009 FT 50 C-3-PS1-L8 Colour sensor 18 - 22 mm, size of light spot  
1 x 5 mm, 1 x PNP, N.O. / N.C., ET / TR, RS485, M12 8 pin connector, *

575-11010 FT 50 C-1-NS1-L8 Colour sensor 12 - 32mm, size of light spot ø 4mm, 1 x NPN,  
N.O. / N.C., ET / TR, RS485, M12 8 pin connector, *

575-11011 FT 50 C-2-NS1-L8 Colour sensor 15 - 30mm, size of light spot 2 x 2 mm, 1 x NPN,  
N.O. / N.C., ET / TR, RS485, M12 8 pin connector, *

575-11012 FT 50 C-3-NS1-L8 Colour sensor 18 - 22 mm, size of light spot 1 x 5 mm, 1 x NPN,  
N.O. / N.C., ET / TR, RS485, M12 8 pin connector, *

* each include mounting and operating instructions FT50C ...S1 (part no. 068-13821)
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12.1 Order information 

Part no. Accessories Description

902-51646 L8FS-5m-G-PUR Connection cable M12, 8 pin, length 5 m, straight, PUR

902-51671 L8FS-2m-G-PUR Connection cable M12, 8 pin, length 2 m, straight, PUR

902-51687 L8FS-2m-W-PUR Connection cable M12, 8 pin, length 2 m, angled, PUR

902-51688 L8FS-5m-W-PUR Connection cable M12, 8 pin, length 5 m, angled, PUR

579-50000 MS F 50 Standard mounting bracket F 50

579-50005 MSP F 50 Mounting bracket F 50 (sensor protection / very robust)

904-51633 RF 10 C Re"ective foil 100 x 100 mm 2

533-11017 K2-ADE-TB Interface converter RS 485/422 zu RS 232

901-05097 CUSB-RS232-2m Interface cable incl. CD-ROM USB-RS 232

Accessories (not included in delivery)

INFORMATION
The prerequisite for use of the sensor on a PC is a RS 485 interface on the PC. If no RS 485 inter-
face is available, an adapter is to be !tted to the existing interface (RS 232, USB, etc.).
We recommend the following adapter:
If your PC has a RS 232 interface, use the RS 232 converter K2-ADE-TB*.
If your PC has a USB interface, the additional USB-RS 232 interface cable CUSB-RS232-2m* is 
required.

*See accessory list for part numbers

INFORMATION
Data sheets, instruction manuals and operating software (Progsensor) are available for downloa-
ding on www.sensopart.de.


