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About this Manual  

This manual provides information for the Ophir Helios series: 

¶ ñHelios ï Profinetò power meter (P/N 7Z02768) (End of life) 

¶ ñHelios ï EtherNet/IPò power meter (P/N 7Z02789) (End of life)  

¶ ñHelios Plus ï Profinetò power meter (P/N 7Z07100) supporting multiple lasers (End of life) 

¶ ñHelios Plus ï Profinetò power meter (P/N 7Z07134) supporting multiple lasers (replaces P/N 7Z07100) (End 
of life) 

¶ ñHelios Plus ï EtherNet/IPò power meter (P/N 7Z07101) supporting multiple lasers (End of life) 

¶ ñHelios Plus ï EtherNet/IP-Mò power meter (P/N 7Z07104) supporting multiple lasers (End of life) 

¶ ñHelios Plus ï EtherCATò power meter (P/N 7Z07105) supporting multiple lasers (End of life) 

¶ ñHelios Pro ï Profinetò power meter (without diffuser: P/N 7Z07146; with diffuser: P/N 7Z07147) supporting 
multiple lasers with characterization of the pulse and small beam size   

¶ ñHelios Pro ï EtherNet/IPò power meter (without diffuser: P/N 7Z07142; with diffuser: P/N 7Z07143) supporting 
multiple lasers with characterization of the pulse and small beam size   

¶ ñHelios Pro ï EtherNet/IP-Mò power meter (without diffuser: P/N 7Z07140; with diffuser: P/N 7Z07139) 
supporting multiple lasers with characterization of the pulse and small beam size  

¶ ñHelios Pro ï EtherCATò power meter (without diffuser: P/N 7Z07144; with diffuser: P/N 7Z07145) supporting 
multiple lasers with characterization of the pulse and small beam size 
 

The manual describes how to operate and control the Ophir Helios power meters with the following interfaces:  

Á Profinet (for P/N 7Z02768, P/N 7Z07100, P/N 7Z07134, P/N 7Z07146, P/N 7Z07147) 

Á EtherNet/IP (for P/N 7Z02789, P/N 7Z07101, P/N 7Z07142, P/N 7Z07143) 

Á EtherNet/IP-M (P/N 7Z07104, P/N 7Z07139, P/N 7Z07140) 

Á EtherCAT (for P/N 7Z07105, P/N 7Z07144, P/N 7Z07145) 

Á RS232 (for all models)  

How the Document is Organized  

This manual describes installation and operation in the following order:  

¶ How the Helios power meter works, Specifications 

¶ Helios setup 

¶ Profinet, EtherNet/IP general communication 

¶ RS232 communication 

¶ PC control application 

¶ EtherNet/IP specific examples 
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Chapter 1 ï Helios Operating Principle 

Overview 

The Helios sensor measures high power industrial lasers by measuring the energy of a short time exposure of the 

CW laser.  The laser should be set to pulse from 0.3 to several seconds. The Helios measures the energy and 

exposure time of this sample of the power, and from this calculates the CW power (averaged over the entire pulse). 

In Pro Mode, in addition to measuring energy, exposure time and CW power (averaged over the entire pulse), the 

rise time of the pulse (0-95%), the Pro Mode CW power (averaged over the last 50 ms of the pulse), and the slope 

(which indicates if the laser has stabilized at the end of the pulse) can be measured. In sensors with a diffuser, it 

will be possible to work with small beam size down to 2mm. 

The Helios can measure power up to 12 kW and energy to 5 kJ.  The short exposure time enables power 

measurement by a small sensor without water cooling (see the table in Chapter 2 for recommended exposure times 

by power level). 

The Helios can be operated via RS232 using a PC Application supplied with the sensor, or via RS232 user 

commands.  

In addition, three industrial protocols and two connector types are supported:  

These models have AIDA compatible Han Push-Pull type connectors for power and data: 

¶ Helios-Profinet (P/N 7Z07146, 7Z07147, previous model P/N 7Z07100, 7Z02768 & 7Z07134)  

¶ Helios-EtherNet/IP (P/N 7Z07142, 7Z07143, previous model 7Z02789 & 7Z07101)  

¶ Helios-EtherCAT (P/N 7Z07144, 7Z07145, previous model 7Z07105) 
This model has 7/8ò connectors for power and M12 for data: 

¶ Helios-EtherNet/IP-M (P/N 7Z07139, 7Z07140, previous model 7Z07104) 
 

Please check the latest version of the datasheet on our website for information on cables supplied and optional 

accessories for all these models. 

Other industrial protocols may be available in the future, contact Ophir for more information. 

Physical Principle 

The core of Helios is a high power copper thermopile disk that can measure short exposures of very high power 

lasers. 

The response time is 2-3 seconds so only energy of single-shots can be measured at such short exposure times. 

An internal, uncalibrated photodiode detects the backscattered light to measure the exposure time. 

Average power is then calculated by, 

ὖ
Ὁ

Ўὸ
  

where P is power, E is energy, and Ўὸ is the time interval. 

All this allows short measurements of multi-kW lasers in a small, uncooled body. 
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Helios-Pro uses a photodiode to characterize the pulse shape enabling measurement of the time dependent power 

level throughout the pulse. 

Example of Use: Laser Welder in a Robotic Cell 

A typical application of the Helios is to check the power of a laser welder in between welds.  This process can be 

automated and optimized to take the least time away from production possible. 

Hereôs a typical sequence of events: 

1. Welding production ñItem Aò is almost done 
2. Open Helios cover and check sensor is ñReadyò 
3. Finish welding production ñItem Aò 
4. Turn off laser 
5. Move laser to Helios 
6. Turn on laser for preset amount of time (0.3-4 s) 
7. Move laser back to production 
8. Start welding production ñItem Bò 
9. Read measurement (~3 seconds after laser measurement) 
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Chapter 2 ï Specifications 

== Subject to change. Check our website for latest version spec: www.ophiropt.com 

1.1.2.11 Short Exposure High Power Sensors  

1.1.2.11.1 Helios Pro 

100W to 12000W 

Features 

¶ No water cooling, up to 12,000W 

¶ Profinet / EtherNet/IP / EtherCAT and RS232 interfaces 

¶ Remote actuated protective cover 

¶ Dual wavelength range IR & visible spectrum 

¶ Optional Diffuser for small beam sizes 

¶ Field replaceable protective window 

¶ Compensates for overshoots and undershoots, provides 

¶ laser stability indicators 
  

The Helios Pro measures high power industrial lasers of up to 12kW by measuring the energy of a short time exposure to this power. The laser 

is set to a pulse of from 0.3 to several seconds. The Helios Pro measures the energy and exposure time of this sample of the power, and from 

this calculates the power. Helios Pro provides additional characteristics of the pulse such as: rise time, power and level of stability of the pulse 

in the last 50 milliseconds and can also display the shape of the pulse when using PC app. In the version with a diffuser Helios Pro can handle 

small beam size down to 2 mm. By keeping the pulse energy under 5kJ, there is no need for water cooling and the sensor can be kept to a 

compact size. It works in two wavelength ranges: 900-1100nm (Near IR) and 450-550nm (Blue-Green). The sensor is housed in a dust-resistant 

industrial body to keep the Helios Pro in clean working order even under harsh factory conditions. Its protective cover can be opened and closed 

remotely to protect the sensor when not in use. Its protective window is antireflection coated to reduce back reflection from high power beams. 

The Helios Pro offers three industrial communication protocols: Profinet, EtherNet/IP and EtherCAT, with an additional RS232 interface. It is 

equipped with two power and two data ports for easy integration into existing line or ring topologies as well as an RS232 connection. The Helios 

Pro comes with a simple PC application for easier integration into the customer's system.  

Helios Pro Model Table: 

 

Model Description Communication Data connectors Power connectors P/N 

Helios Pro ï Profinet 

Profinet, AIDA 

compatible connectors 

for power and data 

Profinet, RS232 
2x AIDA compatible RJ45 connectors, 

1x RS232 - DB9 connector 
2x AIDA compatible connectors 

7Z07146 

 

Helios Pro ï Profinet, 

Diffuser 

Profinet, AIDA 

compatible connectors 

for power and data 

Profinet, RS232 
2x AIDA compatible RJ45 connectors, 

1x RS232 - DB9 connector 
2x AIDA compatible connectors 7Z07147 

Helios Pro - EtherNet/IP 

EtherNet/IP, AIDA 

compatible connectors 

for power and data 

EtherNet/IP, 

RS232 

2x AIDA compatible RJ45 connectors, 

1x RS232 - DB9 connector 
2x AIDA compatible connectors 

7Z07142 

 

Helios Pro - EtherNet/IP, 

Diffuser 

EtherNet/IP, AIDA 

compatible connectors 

for power and data 

EtherNet/IP, 

RS232 

2x AIDA compatible RJ45 connectors, 

1x RS232 - DB9 connector 
2x AIDA compatible connectors 7Z07143 

Helios Pro - EtherNet/IP-M 

EtherNet/IP, M12 

connector for data, Mini 

7/8" connector for power 

EtherNet/IP, 

RS232 

2x M12 D-coded connectors, 

1x RS232 - DB9 connector 

2x Mini 7/8" connectors 

(male / female) 

7Z07140 

 

Helios Pro - EtherNet/IP-M, 

Diffuser 

EtherNet/IP, M12 

connector for data, Mini 

7/8" connector for power 

EtherNet/IP, 

RS232 

2x M12 D-coded connectors, 

1x RS232 - DB9 connector 

2x Mini 7/8" connectors 

(male / female) 
7Z07139 

Helios Pro - EtherCAT 

EtherCAT, AIDA 

compatible connectors 

for power and data 

EtherCAT, RS232 
2x AIDA compatible RJ45 connectors, 

1x RS232 - DB9 connector 
2x AIDA compatible connectors 

7Z07144 

 

Helios Pro ï EtherCAT, 

Diffuser 

EtherCAT, AIDA 

compatible connectors 

for power and data 

EtherCAT, RS232 
2x AIDA compatible RJ45 connectors, 

1x RS232 - DB9 connector 
2x AIDA compatible connectors 7Z07145 

  

http://www.ophiropt.com/
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Specifications of Helios Pro                                                  

Use High power industrial laser measurement 
Absorber Type LP2, absorption ~94% 

Power Range 100W ï 12kW 

Energy Range 100J ï 5kJ 

Exposure Time (see table below) 0.3 - 4s (a)  

Wavelength Without Diffuser 450 - 550nm, 900 - 1100nm 

With Diffuser 450-550nm, 940-1100nm 

Aperture Without Diffuser Ø50mm 

With Diffuser Ø35mm 

Max Beam Diameter Without Diffuser 35mm 

With Diffuser 20mm 

Calibration Uncertainty  ±1.9% 

Accuracy (b) Without Diffuser: ±3% (900 - 1100nm, 532 nm); ±3.5% (450 - 550nm) 

With Diffuser: ±3% (940 - 1100nm); ±4% (450 - 550nm) 

Linearity with Energy ±1.5% (c) 

Reproducibility ±1% 

Response Time 3s 

Waiting Time for Next 

Measurement 

12s 

Pro Mode:  

Power Range  

Rise Time 

Slope Instability  

 

100W-12kW (d) 

0-95% 

% of measured (Pro Mode) power (e) 

Maximum Exposure Before Cooling 

Down is Necessary 

Maximum operating temperature of 60ºC will be reached after exposure to 30kJ (e.g. 6 shots at 5000W, 1s). Cooling down 

time before another 5kJ shot, 3min. 

Power Supply 24 VDC ±5%, max 2A (for daisy-chaining) 

Power Consumption 4.8W 

Dimensions Model: Profinet, EtherNet/IP, EtherCAT - (L x W x H) mm - 200 x 103 x 86 (closed); 200 x 114 x 146 (open) 

Model: EtherNet/IP-M                              - (L x W x H) mm - 200 x 125 x 86 (closed, connectors included); 200 x 135 x 146 

(open,  

connectors included) 

Position of Mounting Holes 6.6 mm holes spaced at 90x190 mm 

Weight Model: Profinet, EtherNet/IP, EtherCAT - 2.5kg, EtherNet/IP-M ï 2.7 kg 

Indicators 7 indicator LEDs 

Operating Temperature 10 - 60ºC 

Humidity 10 - 80% 

Recommended exposure times 

and 1/e² Gaussian beam diameters 

Laser Power W Recommended 

Exposure s 

Min 1/e2 beam 

dia. Without 

diffuser [mm] 

Min 1/e² beam dia. 

With diffuser (max 

dia. is 20mm) [mm] 

Laser Power W 

 

Recommended 

Exposure s 

Min 1/e2 beam 

dia. Without 

diffuser [mm] 

Min 1/e² 

beam 

dia. With 

diffuser 

(max 

dia. is 

20mm) 

[mm] 

 50 2 9 2 2000 1 12 2 

 100 2 9 2 5000 1 18 6 

 500  2  9 2 10000 0.3 22 11 

 1000  1 9  2 12000 0.3 25 11 

Cover Motor driven cover opens sideways 

Accessories Supplied with Helios 

Pro 

Model: Profinet, EtherNet/IP, EtherCAT    - 1. Power Supply Cable, AIDA to flying leads termination 5m (P/N 7Z10458A) 

                                                                         2. Data Cable, Ethernet AIDA to RJ-45 5m (P/N 7E01299) 

Model: EtherNet/IP-M                                  - 1. Power Supply Cable, 7/8ò to flying leads termination 2m (P/N 7E01535) 

                                                                         2. D9F to D9M Shielded 3m RS232 Cable (P/N 7E11216A) 

Optional Accessories Model: EtherNet/IP-M                                  - 1. Data Cable, Ethernet M12 to RJ-45 plug IP67 3m Cable (P/N 7E11211) 

 

For all Models:                                              - 1. D9F to D9M Shielded 3m RS232 Cable (P/N 7E11216A) 

                                                                        2. D9F to D9M Shielded 10m RS232 Cable (P/N 7E01209) 

                                                                        3. Helios Pro Window Replacement Kit (P/N 7Z08447)                                                                     

Compliance CE, UKCA, China RoHS 

Part number See P/Ns in Helios Pro Model Table on previous page  

Notes: (a) Repetitive pulses can also be measured as long as the total exposure time is within this range. 

            (b) The power is calculated by measuring the energy and exposure time. The laser pulse is assumed to be rectangular for this calculation. 

            (c) For pulse widths in the range 0.3 ï 4s. 

            (d) Calculated for the last 50ms before the end of the pulse, the pulse shape is obtained without noise from the 300W and up. 

            (e) The slope is calculated as the best fit straight line through the pulse data for the last 50ms before the end of the pulse. It is in units of percentage of the Pro Mode power 

measurement and the value  returned is limited to max/min values of +12.8% and -12.7%, if the measured slope goes beyond any measured values beyond these values will return 

the max or min values. 
 



 
  

10  |  HELIOS PRO USER MANUAL 

REV 1.14-1 - 17/SEP/2024 

 

 USER MANUAL 

Helios Pro Drawings 

 

Helios Pro - Profinet / Helios Pro - EtherNet/IP / Helios Pro - EtherCAT  

     

Helios Pro - EtherNet/IP-M  
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Chapter 3 ï Setup 
 

There are four ways to interface with the Helios laser power meter: 

1. Profinet 

2. EtherNet/IP 

3. RS232 commands (e.g., with HyperTerminal) 

4. PC application 
The setup of Helios depends on the mode of operation. 

Important note:  

When using the Helios Pro with an optional diffuser (P/Ns:7Z07143, 7Z07145 and 7Z07147), the wavelength setting 

will have two options, with or without diffuser. Care must be taken to select the correct setting.  

For example, if the Helios Pro is used with a diffuser in the near Infra-red range (where the wavelength setting  

should be ñNIRDò) and the diffuser is then removed, the wavelength setting must be changed to NIR. 

 

Profinet Setup 
Ɇ Place the Helios where it will be convenient to measure the laser (can bolt down to the chassis with M6 

screws). 
Ɇ Connect 24 V DC to standard Profinet / EtherNet/IP jack. (Use Ophir Power Cable for Helios P/N 7Z10458A, 
see Chapter 6 ñConnectorsò for more details) 

Ɇ Connect Profinet RJ45 cable to jack.  (Use Ophir Profinet Cable for Helios P/N 7E01299 see Chapter 6 
ñConnectorsò for more details) 

Ɇ Integrate the device into the network.  (Need: GSDML file from Helios product page on the website; 
customerôs network administrator.) 
NOTE: GSDML file on website is for latest Helios P/N. Contact Ophir for file supporting previous P/Ns. 

Ɇ Set up Profinet network in software (e.g., TIA, STEP7): 
 

 



 
  

12  |  HELIOS PRO USER MANUAL 

REV 1.14-1 - 17/SEP/2024 

 

 USER MANUAL 

Ɇ Set up device addresses as marked inside the red circle: 

 

Zoomed-In: 

  
Ɇ Integrate the power measurement into the customer software (controlled by the PLC) as fits their application 

and needs. 
Ɇ See Chapter 7 for more details on Profinet setup and read/write registers (called ñsubmodulesò). 
Ɇ Begin test measurements. 

Ɇ Integrate into production line routine. 
































































































