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About this Manual

This manual provides information for the Ophir Helios series:

1 rfHeliosi Profinetd power meter (P/ N 7Z02768) (End of I|ife)

1 fHeliosi EtherNet/IP6 power meter (P/ N 72Z02789) (End of 1ife)

1 fHelios Plus i Profinetd power meter (P/ N 72Z0Ikdl Ehpokliglpporting

1 fHelios Plusi Profinetd power meter (P/ N 7Z07134) supporting n
of life)

1 fHelios Plusi EtherNet/IP60 power meter (P/ N 7Z07101) supporting

1 fHelios Plusi EtherNet/IP-M0 power meter (P/ N 7Z07104) supportin

1 fHelios Plusi EtherCATO power meter (P/ N 7Z07105) supporting

1 fHelios Proi Profinetd power meter (without diffuser: P/I' N 72ZC
multiple lasers with characterization of the pulse and small beam size

1 fHelios Proi EtherNet/IP6 power meter (without diffuser: P/ N 7Z
multiple lasers with characterization of the pulse and small beam size

M fHelios Pro i EtherNet/IP-M0 power meter (without di ffuser: P/
supporting multiple lasers with characterization of the pulse and small beam size

1 fHelios Proi EtherCATO power meter (without diffuser: P/ N 72Z

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:
A Profinet (for P/N 7202768, P/N 7207100, P/N 7207134, P/N 7207146, PIN 7Z07147)

EtherNet/IP (for P/N 7202789, P/N 7207101, P/N 7207142, P/IN 7Z07143)

EtherNet/IP-M (P/N 7207104, P/N 7207139, P/N 7207140)

EtherCAT (for P/N 7207105, P/N 7207144, P/IN 7Z07145)

RS232 (for all models)

> > > > >

How the Document is Organized

This manual describes installation and operation in the following order:
1 How the Helios power meter works, Specifications
1 Helios setup

1 Profinet, EtherNet/IP general communication

1 RS232 communication

1 PC control application

)l

EtherNet/IP specific examples
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ChapteHhHelli os Operating Pri

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:
1 Helios-Profinet (P/N 7207146, 7207147, previous model P/N 7207100, 7202768 & 7207134)
1 Helios-EtherNet/IP (P/N 7207142, 7207143, previous model 7202789 & 7207101)
1 Helios-EtherCAT (P/N 7207144, 7207145, previous model 7Z07105)
This model has 7/80 connectors for power and M12 for

1 Helios-EtherNet/IP-M (P/N 7207139, 7207140, previous model 7207104)

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,

where P is power, E is energy, and Yois 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.

Herebs a typical sequence of events:
1. Wel ding production fAltem A0 is al most done
2. OpenHelioscoverandc heck sensor is fAReadybo
3. Finish welding production Altem A0
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 Altem BO
9. Read measurement (~3 seconds after laser measurement)
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Chapte3pe&cifications

== 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

=4 =4 -8 -8_4_9_4_-2

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 PIN
Profinet, AIDA .
Helios Pro i Profinet compatible connectors Profinet, RS232 2x AIDA compatible RJ45 connectors, 2x AIDA compatible connectors 7207146

1x RS232 - DB9 connector
for power and data

Profinet, AIDA
compatible connectors Profinet, RS232
for power and data
EtherNet/IP, AIDA
Helios Pro - EtherNet/IP compatible connectors

Helios Pro i Profinet,
Diffuser

2x AIDA compatible RJ45 connectors,

1x RS232 - DB connector 2x AIDA compatible connectors 7207147

EtherNet/IP, 2x AIDA compatible RJ45 connectors, . 7207142
% pat 2x AIDA compatible connectors

RS232 1x RS232 - DB9 connector
for power and data
Helios Pro - EtherNet/IP, colrih:tri’:ﬁeuclztp;h::ezgrs EtherNet/IP, 2x AIDA compatible RJ45 connectors, 2% AIDA compatible connectors 7207143
Diffuser P RS232 1x RS232 - DBY connector P
for power and data
. EtherNet/IP, M12 - EtherNet/IP, 2x M12 D-coded connectors, 2x Mini 7/8" connectors 7207140
Helios Pro - EtherNet/IP-M connector for data, Mini
. RS232 1x RS232 - DB9 connector (male / female)
718" connector for power
Helios Pro - EtherNet/IP-M, con?eh(‘:et:)’\r‘?grlzyazglillini EtherNet/IP, 2x M12 D-coded connectors, 2x Mini 7/8" connectors 7207139
Diffuser . ! RS232 1x RS232 - DB9 connector (male / female)
7/8" connector for power
EtherCAT, AIDA 2x AIDA compatible RJ45 connectors, 7207144

Helios Pro - EtherCAT compatible connectors EtherCAT, RS232
for power and data
EtherCAT, AIDA
compatible connectors EtherCAT, RS232
for power and data

1x RS232 - DBY connector 2x AIDA compatible connectors

Helios Pro i EtherCAT,
Diffuser

2x AIDA compatible RJ45 connectors,

1x RS232 - DB connector 2x AIDA compatible connectors 7207145
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Specifications of Helios Pro

Use

High power ind ial laser measu

Absorber Type LP2, absorption ~94%
Power Range 100W i 12kW
Energy Range 10037 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 @50mm
With Diffuser @35mm

Max Beam Diameter

Without Diffuser 35mm
With Diffuser 20mm

Calibration Uncertainty

+1.9%

Accuracy ®

Without Diffuser: £3% (900 - 1100nm, 532 nm); £3.5% (450 - 550nm)
With Diffuser: 3% (940 - 1100nm); +4% (450 - 550nm)

Slope Instability

Linearity with Energy +1.5% ©
Reproducibility +1%
Response Time 3s

Waiting Time for Next 12s
Measurement

Pro Mode:

Power Range 100W-12kW @
Rise Time 0-95%

% of measured (Pro Mode) power ©

Maximum Exposure Before Cooling
Down is Necessary

Maximum operating temperature of 60°C 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 - (Lx 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 i 2.7 kg
Indicators 7 indicator LEDs
Operating Temperature 10 - 60°C
Humidity 10 - 80%
Recommended exposure times Laser Power W Recommended | Min 1/gbeam | Min 1/e2 beam dig Laser Power W Recommended Min 1/€beam | Min 1/e2
and 1/e? Gaussian beam diameters Exposure s dia. Without | With diffuser (maj Exposure s dia. Without | beam
diffuser [mm] | dia. is 20mm) [mn] diffuser [mm] | dia. Wit
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 Model: Profinet, EtherNet/IP, EtherCAT - 1. Power Supply Cable, AIDA to flying leads termination 5m (P/N 7Z10458A)
Pro 2. Data Cable, Ethernet AIDA to RJ-45 5m (P/N 7E01299)
Model: EtherNet/IP-M -1. Power Supply Cable, 7/80 to flying |

2. D9F to DOM 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)
- 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 7Z208447)

For all Models:

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 i 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. Itis 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.
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Helios Pro Drawings

Helios Pro - Profinet / Helios Pro - EtherNet/IP / Helios Pro - EtherCAT
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Chapte$et3up

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:7207143, 7207145 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 fANIRDO) and the diff us esettingsudtheechmangedtmNIR.ed, t he

Profinet Setup

EZ Place the Helios where it will be convenient to measure the laser (can bolt down to the chassis with M6
Screws).

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

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

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

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

Hardware catalog

Options

v | Catalog
|<Sean:h> ]

[ Filter  Profile: | <All>
» [ Controllers
» [E HM
» F‘_' PC systems
» [ Drives & starters
» [ Network components
» [ Detecting & Menitoring
» (g Distributed /0
» ’:. Power supply and distribution
» [ Field devices
- + [ 1 Other field devices
» ’:F. Additional Ethernet devices
=} ~ [} PROFINETIO
» [ Drives
» '—:- Encoders
» ':- Gateway
» [ General
» (g io
= v [ Sensors
= v [ MKS Instruments, Inc.
— v ':. Powerheasurement
|i_IHELIOS-PRO-OPHIR-MKS ]
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E Set up device addresses as marked inside the red circle:

I8 Siemens - D:AELIEZERPROJECT\HELIOS\Heliosppro_TIA17_GSDMLv1\Heliosppro_TIA17_GSDMLV1
foject Edit Yiew jnsert Qnline Opfiops Jook Mindow tielp Totally Integrated Automation
CF (W soveproject 3 X 7 O M 2R F cooniine F ooffline fa NI % ] [eochnee-: | PORTAL
[ Heliosppro_T1A17_GSDMLVI » U o [HELIOS-PRO-OPHIR-MKS] 4
[ Topology view [ Network view |[Y Device view ||k
0| dt [heliospro(reuos mmooPH] i B (G]H (| Qe S Device overview ]
H % W - | Module Reck [slot laddress Qaddress Type Aticle no. Firmware 3
£ = ~ heliospro [} ) HELIOS#ROCPHIR-.. Helios Fro 101 E
L% » PNHO o ox1 HELIOS-#RO 5
- Command 0 1 Command s
I oz i
H . o 3 ]
5 . 0 4 w
L Status 0 5 Status e
|| ResultsConst [} 6 ResultsConst ;
0 7 -
3
0 8 :_I
: vl 7]
<[m (5] [100%  —y— & ] A __BF
helios-pro (HELIOS-PRO-OPHIRMKS] 2 Properties | Info_| % Diagnostics | 7o &
J General | I0tags | Systemconstants | Texts | -
~ Genenl Al [~
i e
Catalog infomation alakog o5
~ PROFINETinterface [X1] s
General Short designation: | HELIOS-PRO-OPHIRAKS ] E
Evmmet sddresces iption: | Cphir MKS Power iz FastStartup, Identification & 14,RTC —
= Advanced opticn: : >
Interface options ;
Medis redundsncy I
 Real time settings
10 cycle Article no.: |Helios Pro ]
w Port 1 [X1P1R]
] Firmware version: [1.0.1 ]
Portinterconnec Hardware product version: |1 ]
Port options 5D fle: | gsdmi2 32-mks-helios-pro-003-20240922 xml ]
 Port2 X1 P2R]

4 Portal view

Zoomed-In:

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

See Chapter 7 for more details on Profinet setup
Begin test measurements.

Integrate into production line routine.

MMAM ™M

12 | HELIOS PRO USER MANUAL

















































































































































