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1. Safety precautions 

 Use supply voltage and interfaces indicated in the sensor specifications. 

 In connection/disconnection of cables, the sensor power must be switched off. 

 Do not use sensors in locations close to powerful light sources. 

 To obtain stable results, wait about 20 minutes after sensor activation to 
achieve uniform sensor warm-up. 

2. Electromagnetic compatibility 

The sensors have been developed for use in industry and meet the requirements 
of the following standards: 

 EN 55022:2006 Information Technology Equipment. Radio disturbance char-
acteristics. Limits and methods of measurement.  

 EN 61000-6-2:2005 Electromagnetic compatibility (EMC). Generic standards. 
Immunity for industrial environments. 

 EN 61326-1:2006 Electrical Equipment for Measurement, Control, and Labor-
atory Use. EMC Requirements. General requirements. 

3. Laser safety  

The sensors correspond to the following laser safety classes according to IEC 
60825-1:2007 
 

Model of the sensor RF603-R RF603L RF603 RF603Р 
Wavelength 660 nm 

Output power ≤0,2 mW ≤0,95 mW ≤3  or ≤4,8 mW ≤20 mW 

Laser safety class 1 2 3R 3В 

3.1. Class 3B sensors 

The sensors make use of an c.w. 660 nm wavelength semiconductor laser. Max-
imum output power is 20 mW. The sensors belong to the 3В laser safety class. The fol-
lowing warning label is placed on the laser body: 

 

The following safety measures should be taken while operating the sensor: 

 Do not target laser beam to humans; 

 Avoid staring into the laser beam through optical instruments; 

 Mount the sensor so that the laser beam is positioned above or below the 
eyes level; 

 Mount the sensor so that the laser beam does not fall onto a mirror surface; 

 Use protective goggles while operating the sensor; 

 Avoid staring at the laser beam going out of  the  sensor and the beam re-
flected from a mirror surface; 

 Do not disassemble the sensor; 
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 Use the protective screen mounted on the sensor for the blocking of the out-
going beam; 

 Use the laser deactivation function in emergency. 

3.2. Class 3R sensors 

The sensors make use of an c.w. 660 nm wavelength semiconductor laser. Max-
imum output power is 5 mW. The sensors belong to the 3R laser safety class. The fol-
lowing warning label is placed on the laser body: 

 

The following safety measures should be taken while operating the sensor: 

 Do not target laser beam to humans; 

 Avoid  staring into the laser beam through optical instruments;  

 Mount the sensor so that the laser beam is positioned above or below the 
eyes level; 

 Use protective goggles when operating the sensor; 

 Avoid staring into  the laser beam; 

 Do not disassemble the sensor. 

3.3. Class 2 sensors 

The sensors make use of an c.w. 660 nm wavelength semiconductor laser. Max-
imum output power is 1 mW. The sensors belong to the 2 laser safety class. The follow-
ing warning label is placed on the laser body: 

 

The following safety measures should be taken while operating the sensor: 

 Do not target laser beam to humans;  

 Do not disassemble the sensor; 

 Avoid staring into the laser beam. 

3.4. Class 1 sensors 

The sensors make use of an c.w. 660 nm wavelength semiconductor laser. Max-
imum output power is <0,2 mW. The sensors belong to the 1 laser safety class. The fol-
lowing warning label is placed on the laser body. 

 

The following safety measures should be taken while operating the sensor: 

 Avoid staring  into  the laser beam during a prolonged time period;  

 Do not disassemble the sensor 
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4. General information 

The sensors are intended for non-contact measuring and checking of position, 
displacement, dimensions, surface profile, deformation, vibrations, sorting and sensing 
of technological objects as well as for measuring levels of liquid and bulk materials.  

The series includes 26 sensors with the measurement range, from 2 to 1250 mm 
and the base distance from 10 to 260 mm.  

There are two options of laser mounted in the sensor, RED or BLUE laser. The 
use of blue lasers instead of conventional red lasers greatly enhances capabilities of the 
sensors, in particular, for such uses as control of high-temperature objects and organic 
materials. Custom-ordered configurations are possible with parameters different from 
those shown below. 

 

5. Basic technical data  

RF603- 
R-
X/4 

X/2 X/5 X/10 X/15 X/25 X/30 X/50 X/100 X/250 X/500 X/750 X/1000 X/1250 

Base distance X, мм 39 15 15 
15, 25 

60 
15, 30 

65 
25, 45 

80 
35, 55 

95 
45, 65 

105 
60, 90 

140 
80 125 145 245 260 

Measurement range,  mm 4 2 5 10 15 25 30 50 100 250 500 750 1000 1250 

Linearity, % ±0.05 of the range ±0.1 

Resolution, % 0.01 of the range (for the digital output only) 0.02 

Temperature drift  0,02% of the range/
0
С 

Max. measurement  
frequency, Hz 

9400 

Light source 
red semiconductor laser, 660 nm wavelength or 

UV semiconductor laser 405 nm wavelength (BLUE version) 

L
ig

h
t 
s
o
u

rc
e
 

model RF603 

output power  ≤0,2   ≤3 mW 

laser safety Class 1 3R (IEC60825-1) 

model  RF603L 

 output power 
 

≤0,95 mW 

laser safety Class 2  (IEC60825-1) 

model  RF603Р 

output power 
 

≤20 mW 

laser safety Class 3В  (IEC60825-1) 

Output  
interface 

digital 
RS232 (max. 460,8 kbit/s) or RS485 (max. 921,6 kbit/s) or RS232 and CAN V2.0B (max 1Mbit/s) 

or  Ethernet and (RS32 or RS485) 

analog 4…20 mA (500 Ω load) or 0…10 V  

Synchronization input 2,4 – 5 V (CMOS, TTL) 

Logic output programmed functions, NPN: 100 mA max; 40 V max for output 

Power supply, V 9 …36 

Power consumption, W 1,5..2 

E
n
v
ir
o

n
m

e
n
t 
re

-

s
is

ta
n
c
e

 

Enclosure rating IP67 ( for the sensors with cable connector only) 

Vibration 20g/10…1000Hz, 6 hours, for each of XYZ axes 

Shock 30 g / 6 ms 

Operation tem-
perature, °С 

-10…+60, (-30…+60 for the sensors with in-built heater),  
(-30…+120 for the sensors with in-built heater and air cooling housing) 

Permissible am-
bient light, lx 

10000 – RF603L, 30000 – RF603, >30000 – RF603P  

Relative humidity 5-95% (no condensation) 

Storage tempera-
ture 

-20…+70 , °С 

Housing material aluminum 

Weight (without cable), 100 gram 

Note 1: RF603-R-39/4 sensor is designed to use with mirror surfaces and glass 

file:///F:/флэш/Work/Documents%20and%20Settings/тим/WINDOWS/TEMP/сайт_last1/pages/elteng.htm
file:///F:/флэш/Work/Documents%20and%20Settings/тим/WINDOWS/TEMP/сайт_last1/pages/kolpareng.htm
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6. Example of item designation when ordering  
RF603(BLUE)(L/Р)-X/D(R)-SERIAL-ANALOG-IN-AL-СС(R)(90)-M-H-P-B 

Symbol Description 

(BLUE) Blue (405 nm) laser option 

L L or Р – attribute showing Laser safety Class 2 or Class 3В 

X Base distance (beginning of the range), mm 

D Measurement range, mm 

(R) Round shape laser spot (see p.19.3.) 

SERIAL The type of serial interface: RS232-232 or RS485-485 or (CAN and RS232) - CAN,  
or (Ethernet and RS232) –232-ET or (Ethernet and RS485) – 485-ЕТ 

ANALOG Attribute showing the presence of 4…20 mA ( I ) or 0…10V ( U )  
Note:   1) I output – only for sensors with RS232 or RS485 
 2) U output – only for sensors with RS232 or RS485 or CAN  

IN Trigger input (input of synchronization) presence 

AL User programmed signal, which has several purposes. It can be used as   
1) logical output (indication of run-out beyond the range); 
2) line of mutual synchronization of two and more sensors  
3) line of hardware zero setting   
4) hardware laser switch ON/OFF 
Note: option AL is not available for sensors with in-built heater 

CC(90X)(R) Cable gland - CG, or cable connector -  CC (Binder 712, IP67)    
Note 1:  sensors with CAN or Ethernet interfaces have 2 connectors or two cable glands. 
Note 2:  90(X) option – angle cable connector (see. p. 19.4) 
Note 3:  R option – robot cable 

М Cable length, m  

H Sensor with in-built heater 

P Sensor with protect air cooling housing (see p.19.1) 

B Sensor with spray guard (see p.19.2.) 

Example: RF603L-140/100R-232-I-IN-AL-24-СCR90A-3 – Class 2 laser, base distance – 140 mm, range 
– 100mm, round shape laser spot, RS232 serial port, 4…20mA analog output, trigger input and AL input 
are available, cable connector, angle type, position "A", robot cable, 3 m cable length.  

7. Structure and operating principle 

Operation of the sensors is based on the principle of optical triangulation (Figure 
1.). Radiation of a semiconductor laser 1 is focused by a lens 2 onto an object 6. Radia-
tion reflected by the object is collected by a lens 3 onto a linear CMOS array 4. A signal 
processor 5 calculates the distance to the object from the position of the light spot on the 
array 4. 

WORKING RANGEBASE DISTANCE

 
Figure 1 



































http://www.riftek.com/resource/files/rf60x-sp-2-0.zip
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Setting RS232/RS485 Setting CAN 

 

  
Setting Ethernet Setting analog outputs 

Setting of all configuration parameters of the sensor is possible with the help of 
the respective panel (Sensor configuration parameters): 
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16.7.2. Automatic data stream mode after power switch on 

By default, after power supply switch on the sensor is waiting for request result 
command. To get continuous data stream after power supply switch on mark Auto 
stream box. Save parameters (see below). Now with any subsequent activation of the 
sensor it will work in data stream mode. 

16.7.3. Saving parameters 

 after setting one or several parameters as required, it is necessary to write 
them into the sensor memory, this is done by executing File>Write parame-
ters.  

Note: a special key  is offered for fast writing of parameters of the 
RS232/RS485  interfaces; 

 perform testing of the sensor operation with new parameters; 

 to store new parameters in nonvolatile memory, execute File>Write to flash. 
Now, with any subsequent activation of the sensor it will work in the configu-
ration you have selected. 

 

16.7.4. Saving and writing a group of parameters 

Parameters of the sensor can be saved to a file. This is done by selecting 
File>Write parameters set and saving the file in the window offered. 

To call a group of parameters from a file, select File>Sensor parameters sets…, 
and select the file required. Note: these functions are convenient to use if it is necessary 
to write identical parameters to several sensors. 

16.7.5. Recovery of default parameters 

To restore the sensor parameters set by default, use File>Restore defaults. 

17. RFSDK.  

To work with the laser sensors, we offer a RFSDK library which is available for 
free download on the RIFTEK company website.  

RFSDK contains API to work with all products of our company, documentation 
on classes and methods, examples and wrappers for various program languages.  

RFSDK allows users to develop their own software products without going into 
details of data communication protocol for the sensor. 
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Software Description Link 

Service 
program 
(parameter-
ization pro-
gram) 

User software for work with laser 
sensors, parameter setting, and da-
ta acquisition 

http://www.riftek.com/media/docu
ments/rf60x/rf60x-sp.zip  

RF Device 
Software 
Develop-
ment 
Kit 

Designed for work with all RIFTEK's 
devices. Includes: 

 Support of MSVC and Bor-
landC for Windows, Linux, 
Wrapper C#, Wrapper Dephi. 

 Examples for C#, Delphi, 
LabView, Mathlab 

http://www.riftek.com/media/docu
ments/software/RFDevice_SDK.z
ip  

Firmware Includes: 

 Firmware for RF603 sensors 

http://www.riftek.com/media/docu
ments/rf603/SP.zip    

18. Appendix 

18.1. Protective housing 

 Air-cooled protective housing can be used when operating sensor under conditions 
of elevated temperatures and high pollution levels. Overall and mounting dimensions of 
the housing are shown in Fig. 7. Basic requirements: 

 Temperature of pressed air at the sensor input <250C 

 Air must be clear of oil and moisture 

 Maximum allowable ambient temperature 1200C for air pressure of 6 atm. 

 The sensor is calibrated directly in the housing, therefore if the device is used 
without housing linearity of characteristics is lost. 

 
Figure 7 

http://www.riftek.com/media/documents/rf625/SP.zip
http://www.riftek.com/media/documents/rf625/SP.zip
http://www.riftek.com/media/documents/software/RFDevice_SDK.zip
http://www.riftek.com/media/documents/software/RFDevice_SDK.zip
http://www.riftek.com/media/documents/software/RFDevice_SDK.zip
http://www.riftek.com/media/documents/rf603/SP.zip
http://www.riftek.com/media/documents/rf603/SP.zip
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18.2. Spray guard 

The spray guard is intended to reduce dirtying of the sensor windows. Overall 
dimensions are shown in Fig. 8 
 

 
Figure 8 

18.3. Size of the laser spot and mounting space 

The laser spot dimensions  for two device modifications (elliptical spot and round 
spot) as well as  parameters characterizing required space for the passing of laser 
beams  are given in the table and explained in the figure 9 (names: SMR – start of 
measuring (working) range, MMR – midpoint of measuring (working) range, EMR – end 
of measuring (working) range, MR – measuring (working) range). 

RF603- D, um D1, um D2, um α, 
deg 

β, 
deg 

A, 
mm 

B, 
mm SMR MMR EMR SMR MMR EMR SMR MMR EMR 

15/2 30 20 30 40 30 40 60 40 60 43 49 19 14 
15/5 100 40 100 200 60 200 300 80 300 45 53 15 25 

15/10 250 50 250 350 80 350 700 90 700 49 50 17 30 
25/10 200 50 200 300 80 300 650 90 650 38 40 19 29 
60/10 200 60 200 250 80 250 700 90 700 27 30 30 39 
15/15 400 60 400 450 100 450 1000 110 1000 50 46 18 32 
30/15 300 70 300 350 80 350 900 120 900 35 35 20 32 
65/15 220 80 220 250 90 250 850 130 850 25 25 39 39 
25/25 400 60 400 500 70 500 1400 100 1400 42 35 23 36 
45/25 400 70 400 450 80 450 1100 120 1100 31 28 27 39 
80/25 250 80 250 350 90 350 800 130 800 21 21 31 40 
35/30 500 70 500 550 80 550 1200 120 1200 38 31 26 37 
55/30 350 60 350 450 90 450 800 130 1300 29 26 29 40 
95/30 300 90 300 350 120 350 900 150 900 18 18 31 40 
45/50 600 80 600 700 100 700 1600 130 2000 32 29 27 39 
65/50 500 80 500 600 90 600 1100 140 1700 24 18 28 39 

105/50 400 90 400 450 100 450 800 140 1300 17 14 31 39 
60/100 700 70 700 900 80 900 2000 130 2500 28 15 31 43 
90/100 700 100 700 900 120 900 1300 140 2300 17 9 28 39 

140/100 600 120 600 650 140 650 1100 150 1700 12 10 31 43 
80/250 1300 130 1300 1700 150 2400 2500 180 4000 21 7 32 43 

125/500 1100 140 2000 1700 160 3000 3000 190 5000 14 4 31 44 
145/750 1150 300 1150 1500 400 1500 3000 500 3000 12 3 32 42 

245/1000 1200 500 1200 1600 500 1600 2500 800 3500 8 2 34 46 
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?

?

 
Figure 9 

18.4. Connector mounting options 

Overall dimensions of a cable connector sensor are shown in Fig 10, 12 and 
mounting options for 90 degree connector are shown in Fig.11 and Fig.13. 

 
Figure 10 
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Figure 13 

 

19. Warranty policy  

Warranty assurance for the Laser triangulation sensors RF603  - 24 months from 
the date of putting in operation; warranty shelf-life - 12 months  

20. Revisions. 
 

Date Release Description 

20.04.2013 3.0 Starting document  

20.11.2013 3.1 RF603-10/2 sensor is excluded 
RF603-15/2 sensor is added. 
Automatic stream mode after sensor activation is added 
Distributors list is updated 

18.12.2013 3.2 Figure 12, two connectors placement is added  

14.08.2014 4.0. Description of SDK functions is deleted. A link for download of 
updated SDK and functions description is added. Support of 
MSVC and Borland C for Windows, Linux, Wrapper C#, Wrap-
per Delphi. Examples for C#, Delphi, LabView, Mathlab 

18.06.2015 4.1. Linearity of sensors became twice as good, 0,05% of the 
range. The group of sensors with Class 2 laser safety is in-
creased 
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International Electronic Ma-
chines Corporation 

RAILWAY INSTRUMENTS ONLY 

R 60 Fourth Avenue, Albany, 
New York, USA  

Tel: +1 518 449-5504 
Fax: +1 518 449-5567 

railway_marketing@iem.net 
www.iem.net 
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