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 The check and the management of the beams, that are sent and 
received through the units, are guarantee by microprocessor – through 
some LEDs – give, also to the operator, information about the general 
conditions of the light curtain and about eventual faults (see section 7 
“Diagnostic functions”). 
During installation, two yellow LEDs facilitate the alignment of both 
units (see section 5 “Alignment procedures”). 
As soon as an object, a limb or the operator’s body accidentally 
interrupts the beams sent by the emitter, the receiver immediately 
opens the OSSD output and blocks the machine (if correctly connected 
to the OSSD). 

N.B.: The following abbreviations will be used in this manual as 
they are defined by the standards in force: 

 AOPD Active opto-electronic protective device 
 ESPE Electro-sensible protective equipment 
 MPCE Machine primary control element 
 OSSD Output signal switching device (switching output) 
 TX Emission device 
 RX Receiving device 
 

Some parts or sections of this manual containing important information 
for the operator are preceded by a note: 
 

Notes and detailed descriptions about particular characteristics of the 
safety devices in order to better explain their functioning; special 
instructions regarding the installation process. 
 

The information provided in the paragraphs following this symbol is 
very important for safety and may prevent accidents. 
Always read this information carefully and follow the advice to the 
letter. 
 

This manual contains all the information necessary for the selection 
and operation of the safety devices. 
However, specialised knowledge not included in this technical 
description is required for the planning and implementation of a safety 
light curtain on a power-driven machine. As the required knowledge 
may not be completely included in this manual, the customer is 
authorised to contact HTM ELECTRONICS After Sales Technical 
Service for any necessary information relative to the functioning of the 
SF2 series light curtains and the safety rules that regulate the correct 
installation (see section 8 “Checks and periodical maintenance”). 





  SF2 Series Instruction Manual  

  4 

 

 

• The height of the protected area 
 
It is important to distinguish between “Height of the sensitive area” 
and “Height of the controlled area” (Fig.3). 
 
- The height of the sensitive area is the distance between the 

lower and the upper limits respectively of the first and the last 
lens. 

 
- The height of the controlled area is the effectively protected 

area; it delimits the area where an opaque object with larger or 
ugual dimensions respect to the resolution of the safety light 
curtain may certainly cause the darkening of a beam. 

 

  

Fig. 3 
 

• The safety distance 
 
It is important to carefully calculate the distance between the point 
where the safety device will be placed and the possible danger 
associated with the machine to be protected (see section 2 
“Installation mode” for the calculation of the safety distance). 
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1.4. Safety information 
The following points must be observed for a correct and safe use of 
the safety device: 

• The stopping system of the machine must be electrically 
controllable. 

• This control system must be able to instantly stop the dangerous 
movement of the machine during all the phases of the working 
cycle. 

• Mounting and connection of the safety light curtain must only be 
carried out by qualified personnel, according to the indications 
included in the special sections (refer to sections 2; 3; 4; 5; 6). 

• The safety light curtain must be securely placed in a particular 
position so that access to the danger zone is not possible without 
the interruption of the beams (see section 2 “Installation mode”). 

• The personnel operating in the dangerous area must be well 
trained and must have adequate knowledge of all the operating 
procedures of the safety light curtain. 

• The TEST button must be located outside the protected area 
because the operator must check the protected area during all the 
Test and Reset operations. 





  SF2 Series Instruction Manual  

  8 

 

 2.2. General information on the device positioning 
The device should be carefully positioned, in order to reach a very high 
protection standard. Access to the hazardous area must only be 
possible by passing through the protecting safety light beams. 
Fig.4a shows some examples of possible access to the machine from 
the top and the bottom sides; these situations may be very dangerous 
so, it’s necessary to install a safety light curtain with a sufficient length 
to completely cover the access to the dangerous area (Fig. 4b). 
 
 

   
Fig. 4a 

 
 
 
 

      
Fig. 4b 

NO 
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  2.2.1. Minimum installation distance 
The safety device must be placed according to a specific safety 
distance (Fig.6); this distance must ensure that the danger zone 
cannot be reached before the dangerous motion of the machine has 
been stopped by the ESPE. 
The safety distance depends on 4 factors, according to the EN-999, 
775 and 294 standards: 

1 Response time of the ESPE (the time between the effective 
interception of the beams and the opening of the OSSD contacts). 

2 Machine stopping time (the time between the effective opening of 
the contacts of the ESPE and the real stop of the dangerous 
movement of the machine). 

3 ESPE resolution. 
4 Approach speed of the object to be intercepted. 

 

 
Fig. 6 

 

The following formula is used for the calculation of the safety distance: 
 

S = K (t1 + t2) + C 
Where: 
S = Minimum safety distance in mm. 
K = Speed of the object, limb or body approaching the dangerous 

area in mm/s 
t1 = Response time of the ESPE in seconds (see section 9 
  “Technical data”) 
t2 = Machine stopping time in seconds. 
d = Resolution of the system. 
C = 8 (d -14) for device with resolution ≤ 40mm 
 = 850 mm for device with resolution > 40 mm 
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 2.2.2. Minimum distance from reflecting surfaces 
Reflecting surfaces placed near the light beams of the device (over, 
under or laterally) may cause passive reflections; these reflections 
could compromise the recognition of an object inside the controlled 
area (see Fig. 8). 
 

 
 
 

 

Fig. 8 

 
However, if the RX Receiver detects a secondary beam (reflected by 
the side-reflecting surface) the object cannot be detected, even if the 
main beam is interrupted by the penetrating object. 
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NO

YES

YES

2.2.3. Installation of several adjacent safety light curtains 
 
When several safety devices must be installed in adjacent areas, it’s 
necessary to prevent the interferences between the emitter of one 
device and the receiver of another. 
 
Fig.10 gives an example of possible interferences between different 
devices and two pertinent solutions. 
 

 
 

 
 

 
Fig.10 
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3. MECHANICAL MOUNTING 
The emission (TX) and receiving (RX) units must be installed with the 
relevant sensitive surfaces turned toward each other; the connectors 
must be positioned on the same side and the distance must be 
included within the operating range of the SF2 light curtain (see 
section 9 “Technical data”). 
Once they have been positioned, the two units should be aligned and 
parallel as much as possible. 
The next step is the fine alignment, as shown in section 5 “Alignment 
procedures”. 
 
 

  
 

Fig. 12 
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 4. ELECTRICAL CONNECTIONS 
Every electrical connection to the emitter and receiving units is made 
through a male M12 connector, located in the lower part of the safety 
light curtain. 
A M12 5-pole connector is used for the receiver and a M12 4-pole 
connector for the emitter. 
 

 

4
5

3

12

0 V

OSSD1 

+24 Vdc

+24 Vdc

OSSD2 

 
 

RECEIVER (RX): 1 = brown = +24 Vdc 
2 = white = OSSD 1 
3 = blue = 0 V 
4 = black = OSSD 2 
5 = grey = TEST (see note) *

* = automatic START (X version) TEST/RESET function 
 = manual START (Y version) TEST/START/RESET function 

 
 

 

3 4

2 1
N.O.

0V

+24Vdc 

N.O.  
 

EMITTER (TX):  1 = brown = +24 Vdc 
 3 = blue = 0 V 
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4.2. TEST timing diagrams 
The output electronic functionalities of light curtain are self checked 
every 0.5 seconds during the normal operation. 
The TEST also can be activated by the external TEST button. 
Push the button for at least 0.5 seconds in order to activate the 
function, see the following TEST timing diagram. 
 
AUTOMATIC VERSION 
 

  
 
 
MANUAL VERSION 
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The following connection diagram shows as the SF2 light curtain can 
be connected with force-guided relays (MPCE). 
 

 
 
 

 User-supplied fuse. 

 For the normal operation mode the TEST wire has to be connected 
to 24Vdc by a NC button. If the wire is floating or connected to 
0VDC the SF2 goes in break condition. 

 The MPCE coils must be suppressed. 

 To monitor the external MPCE devices it is possible to connect the 
MPCE contacts as showed. If one of the MPCEs were to fail in a 
closed (welded) condition, power to the SF2 would be interrupted 
and the second MPCE would stop the machine when beams 
interruption occurred or a TEST procedure is performed. 
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Verify that one of the following conditions is present on the RX unit: 

SAFE CONDITION 
1. The green LED (SAFE) is ON and the red LED (BREAK) is 

OFF. Both yellow LED (High ALIGN and Low ALIGN) are OFF 

BREAK CONDITION 
2. The green LED (SAFE) is OFF and the red LED (BREAK) is 

ON. The state of the yellow LEDs are not rilevant. 

• Go on with the following steps to change from condition 2 to 
condition 1: 

A Keep the receiving unit in a steady position and set the 
transmission unit until the yellow LED on the top (HIGH 
ALIGN) is OFF: this condition shows the effective alignment of 
the first higher beam. 

B Rotate the transmission unit until also the lower yellow LED 
(LOW ALIGN) is OFF: in this condition the SAFE LED switches 
ON. 

Note: Make sure that the green light of the SAFE LED is ON and 
steady. 

C Delimit the area in which the SAFE LED is steady through 
some micro adjustments - for the first and then for the second 
unit - then place both units in the centre of this area. 

• Fix the two units firmly using pins and brackets, now the light 
curtain is ready for the normal operating mode. 

• Verify that the GREEN LED on the RX unit is ON: in that condition 
the beams are free (SAFE); then verify that the same LED switches 
is OFF and red LED switches ON if almost one single beam is 
interrupted, in that condition an object has been intercepted 
(BREAK). 

• It is important to do this check through the special cylindrical “Test 
Piece” with a diameter adequate for the resolution of the used 
device. 

N.B.: When the Test Piece is passed – from the top to the bottom 
– through the full sensitive area at any distance from the 
two units, the BREAK LED must always stay ON – red light 
– without any spurious commutation. 

 

It is advisable to execute this test every day. 
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BREAK CONDITION 
2. The green LED (SAFE) is OFF and the red LED (BREAK) is 

ON. The state of the yellow LEDs (HIGH ALIGN, LOW ALIGN) 
is different from the WAITING FOR RESET condition. 
Condition of light curtain not aligned. 

 

• Go on with the following steps to change from condition 2 to 
condition 1: 

A Keep the receiving unit in a steady position and set the 
transmission unit until the yellow LED on the top (HIGH 
ALIGN) is OFF and the relighting of the yellow LED (HIGH 
ALIGN). 

B Rotate the transmission unit until also the lower yellow LED 
(LOW ALIGN) is OFF: in this condition the yellow LED (HIGH 
ALIGN) switches ON. 

C Delimit the area in which the condition is steady through some 
micro adjustments - for the first and then for the second unit - 
then place both units in the centre of this area. 

• Fix the two units firmly using pins and brackets, now the light 
curtain is ready for the normal operating mode. 

• Verify that the GREEN LED on the RX unit is ON: in that condition 
the beams are free (SAFE); then verify that the same LED switches 
is OFF and red LED switches ON if almost one single beam is 
interrupted, in that condition an object has been intercepted 
(BREAK). 

• It is important to do this check through the special cylindrical “Test 
Piece” with a diameter adequate for the resolution of the used 
device. 

N.B.: When the Test Piece is passed – from the top to the bottom 
– through the full sensitive area at any distance from the 
two units, the BREAK LED must always stay ON – red light 
– without any spurious commutation. 

 

It is advisable to execute this test every day. 





  SF2 Series Instruction Manual  

  28 

 

The Fig.18 below shows these two functioning modes. 
 
 

AUTOMATIC 
START 

VERSION 

INTERCEPTED 
BEAMS 

TEST 
push-button

FREE 
BEAMS

NORMAL 
FUNCTIONING 
FREE BEAMS OSSD OFF OSSD ON 

TX TX

RX RX RX 

TX 

MANUAL 
START 

VERSION 

BREAK SAFE 

OSSD ON 

SAFE 

OSSD OFF

BREAK 

OSSD OFF 

BREAK 

OSSD ON

SAFE 

 

X 
X 

ON 
OFF 

OFF 
OFF 
OFF 
ON 

OFF 
OFF 
OFF 
ON 

X 
X 

ON 
OFF 

OFF 
OFF 
OFF 
ON 

ON 
OFF 
ON 
OFF 

 
 

Fig. 18 
 
 
X = The LEDs state can be OFF or ON. 
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7.2. Fault messages and Diagnostics 
The operator is able to check the main causes of stop and breakdown 
of the system, using the same LEDs used for the visualization of the 
functions. 

 

RECEIVER UNIT: 
 

Breakdown Check and Repair 

 

- Check the output connections. 
- Contact Datasensor in case of a capacitive load > 0.1µF is
 connected 
- Press TEST button for at least 0.5 seconds (see section 6 
 “the START/RESET timing diagram”). If the condition  
 continues and contact HTM ELECTRONICS. 

 

- Press TEST button for at least 0.5 seconds (see section 6 
 “the START/RESET timing diagram”). If the condition  
 continues and contact HTM ELECTRONICS. 

 

- Check the alignment of both units 
- Press TEST button for at least 0.5 seconds (see section 6 
 “the START/RESET timing diagram”). If the condition  
 continues and contact HTM ELECTRONICS. 

 

- Switch off the device, switch ON with the TEST wire 
 connected through a NC button to supply voltage. 

 

- Power supply failure, check the power supply. 

 

EMITTER UNIT: 
 

Breakdown Check and Repair 

 

- Transmission failure, check the power supply. 
 If the condition continues and contact HTM ELECTRONICS. 
 

 

- Power supply failure, check the power supply. 
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8.2. General information and useful data 
 

The safety devices fulfil their safety function only if they are correctly 
installed, in accordance with the standards in force. 
If you are not certain as to whether or not you have the necessary 
expertise to install the device in the correct way, HTM ELECTRONICS 
technical service is at your disposal to carry out the installation. 
 
The device is protected against a short circuit but a non auto-
regenerating type fuse is used. If short circuit occurs the fuse as to be 
changed, contact HTM ELECTRONICS services. 
 
A power failure caused by interferences may cause the temporary 
opening of the outputs, but the safe functioning of the light curtain will 
not be compromised. 
 

8.3. Warranty 
All appliances are under a 36 months guarantee from the 
manufacturing date. 
Datasensor will not be liable for any damages to persons and things 
caused by the non-observance of the correct installation modes and 
device use. 
The warranty will not cover damages caused by incorrect installation, 
incorrect use and accidental causes such as bumps or falls. 
 
In the event of breakdown send both units to HTM ELECTRONICS. 
 

Sales Technical Service 
Tel.: (800) 644- 1756 
Fax.: (888) 283- 2127 
e-mail: custserv@htm-sensors.com 
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10. LIST OF THE AVAILABLE MODELS 
Model Length of the 

sensitive 
area (mm) 

Length of the 
controlled 
area (mm) 

Number 
of 

beams

Response 
time 

(msec) 

Resolution 
 

(mm) 

Operating 
distance 

(m) 
SF2-30-015- PP-* 147 187 8 14 
SF2-30-030- PP-* 294 334 16 15 
SF2-30-045- PP-* 441 481 24 16 
SF2-30-060- PP-* 588 628 32 17 
SF2-30-075- PP-* 735 775 40 18 
SF2-30-090- PP-* 882 922 48 19 
SF2-30-105- PP-* 1029 1069 56 20 
SF2-30-120- PP-* 1176 1216 64 22 
SF2-30-135- PP-* 1323 1363 72 23 
SF2-30-150- PP-* 1470 1510 80 24 

30 0.2…15

SF2-50-030- PP-* 294 334 9 15 
SF2-50-045- PP-* 441 481 13 16 
SF2-50-060- PP-* 588 628 17 17 
SF2-50-075- PP-* 735 775 21 18 
SF2-50-090- PP-* 882 922 25 19 
SF2-50-105- PP-* 1029 1069 25 20 
SF2-50-120- PP-* 1176 1216 33 22 
SF2-50-135- PP-* 1323 1363 37 23 
SF2-50-150- PP-* 1470 1510 41 24 

50 0.2…15

SF2-90-030- PP-* 294 334 5 15 
SF2-90-045- PP-* 441 481 7 16 
SF2-90-060- PP-* 588 628 9 17 
SF2-90-075- PP-* 735 775 11 18 
SF2-90-090- PP-* 882 922 13 19 
SF2-90-105- PP-* 1029 1069 15 20 
SF2-90-120- PP-* 1176 1216 17 22 
SF2-90-135- PP-* 1323 1363 19 23 
SF2-90-150- PP-* 1470 1510 21 24 

90 0.2…15

Available models: 
MODEL a x b (mm) h (mm) 

SF2-30-015- PP-* 227 
SF2-kk-030- PP-* 374 
SF2-kk-045- PP-* 521 
SF2-kk-060- PP-* 668 
SF2-kk-075- PP-* 815 
SF2-kk-090- PP-* 962 
SF2-kk-105- PP-* 1109 
SF2-kk-120- PP-* 1256 
SF2-kk-135- PP-* 1403 
SF2-kk-150- PP-* 

31 x 32 

1550 
 

* = X automatic START version or 
 Y manual START version 

kk = Resolution (30mm – 50 mm – 90 mm) 
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12. ACCESSORIES 
Mouting brackets 

 
 

 
 
 
Are available also: 
 

MODEL DESCRIPTION CODE N° 
ST-KSF2 Anti-scratch fixing bracket (kit 4 pcs) 95ACC2320 

ST-KSTD Angle mounting brackets (kit 4 pcs) 95ACC1670 

ST-K4AV Anti-vibration supports (kit 4 pcs) 95ACC1700 

ST-K6AV Anti-vibration supports (kit 6 pcs) 95ACC1710 

ST-K4OR Orientable supports (kit 4 pcs) 95ACC1680 

ST-K6OR Orientable supports (kit 6 pcs) 95ACC1690 
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Columns and floor stands 
 

MODEL DESCRIPTION CODE N° 
SE-S 800 Column and floor stand H= 800 mm 95ACC1730 

SE-S 1000 Column and floor stand H= 1000 mm 95ACC1740 

SE-S 1200 Column and floor stand H= 1200 mm 95ACC1750 

SE-S 1500 Column and floor stand H= 1500 mm 95ACC1760 

SE-S 1800 Ground support  H= 1800 mm 95ACC1770 
 

 

MODEL L (mm) X (mm) 
SE-S 800 800 30x30 
SE-S 1000 1000 30x30 
SE-S 1200 1200 30x30 
SE-S 1500 1500 45x45 
SE-S 1800 1800 45x45 
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Connecting cable 
 

MODEL DESCRIPTION CODE N° 
CS-A1-02-G-03 Axial 4-pin 3 m. cable 95A251380 

CS-A1-02-G-05 Axial 4-pin 5 m. cable 95A251270 

CS-A1-02-G-10 Axial 4-pin 10 m. cable 95A251390 

CS-A1-03-G-03 Axial 5-pin 3 m. cable 95ACC2110 

CS-A1-03-G-05 Axial 5-pin 5 m. cable 95ACC2120 

CS-A1-03-G-10 Axial 5-pin 10 m. cable 95ACC2140 
  

 




