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PRIMES - The Company

PRIMES manufactures measuring devices used to analyze laser beams. These devices are employed for
the diagnostics of high-power lasers ranging from CO, lasers and solid-state lasers to diode lasers. A wave-
length range from infrared through to near UV is covered, offering a wide variety of measuring devices to
determine the following beam parameters:

Laser power
Beam dimensions and position of an unfocused beam
Beam dimensions and position of a focused beam

[ ]
[ ]
[ ]
e Beam quality factor M2

PRIMES is responsible for both the development, production, and calibration of the measuring devices. This
guarantees optimum quality, excellent service, and a short reaction time, providing the basis for us to meet all
of our customers’ requirements quickly and reliably.

PRIMES GmbH
Max-Planck-Str. 2
64319 Pfungstadt
Germany

Tel +49 6157 9878-0
info@primes.de
www.primes.de
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1 Basic safety instructions

Intended Use

The PowerMeasuringModule PMM is a partly completed machine and exclusively intended for measure-
ments carried out in or near the optical path of high power lasers. Please mind and adhere to the specifica-
tions and limit values given in chapter 17 ,Technical data” on page 71|. Other forms of usage are improper.
The information contained in this operating manual must be strictly observed to ensure proper use of the
device.

Using the device for unspecified use is strictly prohibited by the manufacturer. By usage other than intended
the device can be damaged or destroyed. This poses an increased health hazard up to fatal injuries. When
operating the device, it must be ensured that there are no potential hazards to human health.

The device itself does not emit any laser radiation. During the measurement, however, the laser beam is
guided onto the device which causes reflected radiation (laser class 4). That is why the applying safety regu-
lations are to be observed and necessary protective measures need to be taken.

Observing applicable safety regulations

Startup is only permitted once it has been ensured that the entire machine into which the PRIMES
PowerMeasuringModule PMM is installed meets the requirements of the EC Directive 2006/42/EC and laser
beam protection regulations, including DIN EN ISO 12254, DIN EN 60825 and TROS laser beam (technical
regulations for the occupational safety ordinance for artificial optical radiation) as well as the corresponding
implementation regulations.

Necessary safety measures

If people are present within the danger zone of visible or invisible laser radiation, for example near laser
systems that are only partly covered, open beam guidance systems, or laser processing areas, the following
safety measures must be implemented:

¢ Please wear safety goggles adapted to the power, power density, laser wave length and operating
mode of the laser beam source in use.

¢ Depending on the laser source, it may be necessary to wear suitable protective clothing or protective
gloves.

e Protect yourself from direct laser radiation, scattered radiation, and beams generated from laser radiation
(by using appropriate shielding walls, for example, or by weakening the radiation to a harmless level).

e Use beam guidance or beam absorber elements that do not emit any hazardous substances when they
come in to contact with laser radiation and that can withstand the beam sufficiently.

e Install safety switches and/or emergency safety mechanisms that enable immediate closure of the laser
shutter.

e Ensure that the device is mounted securely to prevent any movement of the device relative to the beam
axis and thus reduce the risk of scattered radiation. This in the only way to ensure optimum performance
during the measurement.

Employing qualified personnel

The device may only be operated by qualified personnel. The qualified personnel must have been instructed
in the installation and operation of the device and must have a basic understanding of working with high-
power lasers, beam guiding systems and focusing units.

Conversions and modifications

The device must not be modified, neither constructionally nor safety-related, without our explicit permission.
The device must not be opened e.g. to carry out unauthorized repairs. Modifications of any kind will result in
the exclusion of our liability for resulting damages.

8 Revision 01/2020 EN
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Liability disclaimer

The manufacturer and the distributor of the measuring devices do not claim liability for damages or injuries
of any kind resulting from an improper use or handling of the devices or the associated software. Neither the
manufacturer nor the distributor can be held liable by the buyer or the user for damages to people, material
or financial losses due to a direct or indirect use of the measuring devices.

Revision 01/2020 EN 9
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2 Symbol explanations

The following symbols and signal words indicate possible residual risks:

A DANGER

Means that death or serious physical injuries will occur if necessary safety precautions are not
taken.

Means that death or serious physical injuries may occur if necessary safety precautions are not
taken.

/N\ CAUTION

Means that minor physical injury may occur if necessary safety precautions are not taken.

NOTICE

Means that property damage may occur if necessary safety precautions are not taken.

The following symbols indicating requirements and possible dangers are used on the device:

®
¥,

Do not grab inside!

Read and observe the operating instructions and safety guidelines before startup!

Further symbols that are not safety-related:

Here you can find useful information and helpful tips.

c With the CE designation, the manufacturer guarantees that its product meets the requirements of
the relevant EC guidelines.

p Call for action

3 Conditions at the installation site

e The device must not be operated in a condensing atmosphere.
e The ambient air must be free of organic gases.

e Protect the device from splashes of water and dust.

[ ]

Operate the device in closed rooms only.

—

0 Revision 01/2020 EN



—O
PowerMeasuringModule PMM PRIMES

4 Introduction

4.1 System description

The PowerMeasuringModule PMM is a laser power measuring device for the determination of laser power in
the processing zone of a production environment. To avoid contamination of the absorber, the inlet is pro-
tected by a shutter and a safety window. Furthermore, a field bus interface enables an easy integration into
the industrial control.

Shutter

Beam entrance

Fig. 4.1: PowerMeasuringModule PMM with opened shutter

4.2 Measuring principle

The device measures the laser power according to the ballistic principle. The absorber of the device is irradi-
ated with the laser for a short period of time. The temperature of the absorber is measured between the be-
ginning and end of the irradiation. Based on the temperature rise and the thermal properties of the absorber,
the microprocessor-based electronics are able to calculate the laser power with high accuracy.

With the help of the known thermal capacity and the temperature rise of the absorber, as well as the given or
measured exposure time, the laser power can be calculated as follows:

P=AQ/At
P = Laser power
AQ = Variation of energy content in the absorber resulting from irradiation with the laser beam.
At = lrradiation time (laser beam) of the absorber. The time period is programmed at the laser.

The variation of energy content is calculated as follows:

A Q=(Tend_ Tstart) ’ cp *m

T,, = temperature-end of irradiation
T,. = temperature - start of irradiation
c = specific thermal capacity of test piece

he]

mass of absorber
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4.21 Number of measuring cycles

With a start temperature of 20 °C, the absorber can absorb a heat quantity (= energy) of approx. 3 200
joule. We recommend an energy input between 400 J and 1 000 J per measuring cycle in order to achieve
the highest measuring accuracy possible. The measuring cycles can be carried out until the admissible final
temperature is reached.

The nominal measuring frequency at 400 joule is 1 cycle/min, at 3 200 joule it is 1 cycle/10 min.

NOTICE

Damaging/destroying the device

The maximum absorber temperature must not be exceeded.

» Before a measurement, make sure not to exceed the maximum test piece temperature (see
Tab. 4.1 on page 12).

With an assumed laser power of 8 kW and 4 kW, the following numbers of measurements are possible:

Laser power in Watt Exposure tim in ms Possible number of measurements
100 4

8 000 200 2
400 1
100 8

4000 200 4
400 2

Tab. 4.1: Possible number of measurements

The absorber cools down by itself by means of thermal conduction.
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4.2.2 Calculation of the exposure time

The selection of a certain exposure time is based on three different criteria:

1. The minimum irradiated energy should amount to at least 10 % of the total capacity of the absorber (Vari-
able: “Max. Capacity”). This requirement ensures an acceptable measurement accuracy.

2. In case of a repeated power measurement within a short period of time, a maximum of 50 % of the re-
sidual absorber capacity of the test piece must be used. (Variable: “Remaining Capacity”)

3. The irradiated energy may not exceed the “Remaining capacity”, otherwise the absorber will be over-
heated during the measurement.

With the following formula the exposure time can be determinated:

A t = Remaining capacity / Laser power
At

Exposure time

Remaining capacity Capacity after first irradiation

Laser power Total power of the laser beam

A constant exposure time ensures a best possible performance and repeatability.

Even with absorbers at room temperature the remaining capacity does not reach the "Maximum ca-
pacity". This is due the fact that the “Maximum capacity” refers to an absorber temperature of 0 °C.

Example

e MaxCapacity = 4 000 Joules
e Remaining capacity = 3 000 Joules
e Minimum energy = 400 Joules

e |aser power = 8 000 Watts

P selected: 100 milliseconds

The exposure time of 100 ms leads to an irradiation of 800 Joule. This means, the minimum amount of en-
ergy of 400 Joules is clearly exceeded. Furthermore, this exposure time enables two more power measure-
ments, that can be carried out immediately.

When it comes to pulsed laser radiation a correct exposure time measurement up to a pulse fre-
quency of 1 kHz and a duty cycle of 50 % is possible. In case of on/off times shorter than 500 ps a
correct exposure time measurement is not possible. However, the irradiated energy is still measured
correctly.

Revision 01/2020 EN 13
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4.3 Overview of the PowerMeasuringModule PMM types

The different versions of the PowerMeasuringModule PMM types can be found on the identification plate.
The devices differ in the interface, the absorber type (standard or advanced absorber), the possibility to mea-
sure pulsed lasers and the reduced speed of the thermalization time. In addition, devices with UL marking
are available.

4.31 Differentiation by interface and absorber type

® L] —
ﬁggi::g}a LWL PRIMES PRIMES
PROFIBUS®
Parallel
DeviceNet™
EtherNet/IP™
EtherCAT®

www.primes.de www.primes.de

Tab. 4.2: Differentiation by interface and absorber type using the PMM PROFINET® as an example

4.3.2 Differentiation by the interface and the possibility to measure pulsed lasers

PROFINET® o .
PROFINET® LWL PRIMES
PROFIBUS®

Further interfaces on
request

www.primes.de

Tab. 4.3: Differentiation through the interface and the possibility to measure pulsed lasers
using the PMM PROFINET® as an example

4.3.3 Differentiation by the interface and a reduced thermalization time

PROFINET® Y
PROFINET® LWL PRIMES
PROFIBUS®
Parallel
DeviceNet™
EtherNet/IP™
EtherCAT®

www.primes.de

Tab. 4.4: Differentiation by the interface and a reduced thermalization time
using the PMM PROFINET® as an example
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4.3.4 Differentiation by the interface, the possibility to measure pulsed lasers and a reduced
thermalization time

PROFINET® _ — e
PROFINET® LWL PRIMES

PROFIBUS®

Further interfaces on
request

www.primes.de

Tab. 4.5: Differentiation through the interface, the possibility to measure pulsed lasers and a reduced thermalization
time using the PMM PROFINET® as an example

Devices with UL marking

PROFINET®

LWL PRIMES PRIMES

Standard Absorber www.primes.de Advanced Absorber www.primes.de

Tab. 4.6: Unterscheidung durch die Schnittstelle und den Absorbertyp am PROFINET® LWL mit UL-Kennzeichnung

Revision 01/2020 EN 15
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5 Transport

NOTICE

Damaging/destroying the device

Optical components may be damaged if the device is subjected to hard shocks or is allowed
to fall.

» Handle the device carefully when transporting or installing it.

» Only transport the device in the original PRIMES transport box.

6 Installation

6.1 Installation into the laser system

The PowerMeasuringModule PMM s intended for the installation into a laser system. Therefore neither con-
structive nor safety-related modifications may be made to the PowerMeasuringModule PMM unless we have
given our explicit written consent. In case of any modifications, we do not accept any liability for resulting
damages.

Please keep the following points in mind when installing the device:

1. First of all, the laser source has to be turned off.
Ensure that the moving parts, e.g. robot arms, etc. are at a standstill and that they cannot be set in mo-
tion unintentionally.

3. Stability: Please mount the measuring device securely in order to prevent a relative movement to the
beam axis, reducing a danger posed by scattered radiation.

A DANGER

Serious eye or skin injury due to laser radiation

If the device is moved from its calibrated position, increased scattered or directed reflection
of the laser beam occurs during measuring operation (laser class 4).

» When mounting the device, please ensure that it cannot be moved, neither due to an unin-
tended push or a pull on the cables and hoses.

4. Mounting space: Please note that the shutter of the PowerMeasuringModule PMM is opened and closed
during operation. A complete opening of the shutter has to be ensured. Please make sure that there is
enough space to prevent a collision of the shutter with other parts of the machine as well as to exclude a
hazard for the operating personnel by crushing.
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6.2 Installation position and fastening

The PowerMeasuringModule PMM can be mounted both horizontally and vertically. Due to the danger of
contamination we recommend a vertical mounting with a horizontal beam incidence. The connectors should
point downwards and unused sockets should be closed by means of the supplied covering caps.

An "overhead” mounting position should be avoided because then the shutter does not close properly.

There are four holes @ 6.6 mm for the fixture on a customer specific mounting (please see Fig. 6.1 on
page 17). Please mount the housing with 4 screws M6. We recommend screws of the strength class 8.8
and a tightening torque of 35 N-m.

Please ensure a good thermal conductivity of the mounting surface, especially during measurement
procedures with high measurement cycles (please see chapter 4.2.1 on page 12), in order to
ensure a fast heat dissipation.

5 180

5.8 g .99

P
O
)
O

&
CQ‘

90

Fig. 6.1: Mounting holes, view underside

3 Removal from the laser system

First of all, the laser source has to be turned off.

Turn off the voltage supply.

Ensure that moving parts, e.g. robot arms, etc. are at a standstill and that they cannot be set in motion
unintentionally.

Close the shutter

5. Remove all connection cables and remove the device.

wn = o

>
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7 Electrical connectors and displays

7.1 PROFINET®/ PROFINET® Fiber optics

711 Data connector

The PROFINET® connectors are AIDA compatible RJ45 connectors. Both RJ45 connectors are connected
internally via an integrated switch. There are two status LED’s on the left side of the connector. The green
LED (Tx/Rx) glows as soon as the physical connection has been established. The yellow LED glows during
data transfer.

The fiber version has SCRJ connectors (e. g.: Phoenix Contact, Article-No. 1402172; Type FOC-PN-
B-1000/...).

71.2 Power supply

The power supply is realized via the AIDA compatible connectors. Both connectors are connected internally
1:1. The power consumption of the PowerMeasuringModule PMM is below 250 mA, which is covered by the
sensor supply.

Power device connector (top view plug-in side) Pin Function
1 Sensor power supply 24 V
2 GND Sensor power supply
3 Actor power supply 24 V
4 GND Actor power supply
5 FE (functional earth)

Tab. 7.1: Pin assignment power supply

71.3 Status LEDs

There are two status LED’s on the left side of the power supply. The yellow LED glows constantly if there is
no physical connection to the bus. The LED flashes when there is a connection but no data transfer.
The upper green LED glows during a DCP cycle via the bus.

PMM

PowerMeasuringModule

Fig. 7.1: PowerMeasuringModule PMM PROFINET®
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LED Indication

PROFINET® Port 1 PROFINET® Port 2 Status
Link (green) Link (green) DCP-signal bus transfer (green)

Tx/Rx (yellow) Tx/Rx (yellow) Communication
e Constant - no connection
e Flashing - no data transfer

Tab. 7.2: LED Indication
Regarding the fiber version, the LEDs "Link" and "Tx/Rx" have no function.

7.2 PROFIBUS®

7.2.1 Bus connector

The plug connector for PROFIBUS® is a 5-pole, B-coded M12 connector.

Plug assignment (top view plug-in side) Pin Function
2 1 Not connected
\\ 2 Signal A
3 1 3 Not connected
4 Signal B
4 5 Not connected
Socket assignment (top view plug-in side) Pin Function
1 1 5V
O 2 Signal A
s OO O))e 3 ISOGND
Qs 4 Signal B
3 5 Not connected

Tab. 7.3: PROFIBUS® connector

7.2.2 Power supply

The power supply uses 7/8"- connectors. Both connectors are internally connected 1:1. The
PowerMeasuringModule PMM has a power requirement below 250 mA which is covered by the sensor sup-

ply.

Assignment (top view plug-in side) Pin Funktion
1 GND Actor
(—_—
! 5 ° O 0O ! 2 GND Sensor
” 4 4\O o O/, 3 FE (functional earth)
3 3 4 Sensor supply 24 V
Pl k
U9 Socket 5 Actor supply 24 V
Tab. 7.4: Power supply connector
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7.2.3 Status LEDs

On the left of the power supply connector there are two LEDs indicating the status of the
PowerMeasuringModule PMM. The yellow LED “stop” flashes when there is no physical connection between
the measuring device and the bus. The LED glows when there is a connection but no data exchange.

The green LED “Run” glows during communication with the bus.

PRIMES PMM

[ Stop

In

D O]

=f Profibus

Fig. 7.2: PowerMeasuringModule PMM PROFIBUS®

7.3 Parallel interface

The PowerMeasuringModule PMM Parallel has a parallel interface with 4 inputs (In) and 16 outputs (Out).

Fig. 7.3: PowerMeasuringModule PMM Parallel

7.3.1 Power supply

Plug assignment (top view) Pin Funktion
1 oV
3
1 5 2 Not connected
3 Not connected
2 4 4 Sensor supply 24 V: 0.5 A
3 5 Actor supply, not connected

Tab. 7.5: Connector for power supply (PhénixContact SACC-E-MINMS-5CON-PG13/0,5)

20 Revision 01/2020 EN
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7.3.2 Input, 4-Channel

Plug assignment (top view)

)
\o, ¢/

Tab. 7.6: Connector 4-Channel-Input (Binder; M12-plug-connector, 5-pole, series 713/763)

Pin

D o~ W N

Name Funktion
Bit 0 Shutter opening
Bit 1 Shutter closing
Bit 2 Start measurement
Bit 3 Reset

Not connected

Ground

The inputs are electrically isolated by means of an opto coupler.

7.3.3 Output, 16-Channel

The outputs 1 to 17 have two functions, depending on the setting of bit 15. In case of bit 15 = 1 (measure-

ment finished) the 14 lines below are used for displaying the power (Watt) as binary code.

In case of bit 15=0 those lines provide status information.

After a change of edge of bit 15, the measured value bits should be taken over a few milliseconds
later to avoid runtime problems of the individual bits.

Plug assignment
(top view plug-in side)

Pin

© 0o N o o &~ W0 DNno=

—
(@]

11
12
13
14
15
16
17
18
19

Name

Bit O
Bit 1
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7
Bit 8
Bit 9
Bit 10
Bit 11
Bit 12
Bit 13
Bit 14
Bit 15

Function

Bit15=0

Shutter is open

Shutter is closed

Shutter is moving

Shutter time error

Irradiation time 100 ms

GND"

Irradiation time 200 ms
Irradiation time 400 ms
Irradiiation time 800 ms
[rradiation time 1,600 ms
Confirmation command closing
GND

Confirmation start measurement
Absorber too warm

System not in operation
Measurement in process, Pulse received
System waiting for pulse
Measurement finished

Supply voltage (24 VDC)

" Is connected with pin 1 in the power supply (see [Tab. 7.5 on page 20).

Bit 15=1

Power Bit 0
Power Bit 1
Power Bit 2
Power Bit 3
Power Bit 4

Power Bit 5
Power Bit 6
Power Bit 7
Power Bit 8
Power Bit 9

Power Bit 10
Power Bit 11
Power Bit 12
Power Bit 13
Power Bit 14

Tab. 7.7: 16 channel output connector (LQ-Mechatronik, connector M23 Sig-A, 16+3-E STI-CR9,0-13,2)
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The output driver is supplied with 24 V via Pin 19. The maximum current load of all outputs is 2 Amperes.
A single output can have a load of 500 mA. The outputs are not electrically isolated.

7.4 DeviceNet™

PowerMeasuringModule PMM

Power Out

DeviceNet

Fig. 7.4: PowerMeasuringModule PMM DeviceNet™

7.4.1 Connectors

The connectors for DeviceNet™ are 5-pin, 7/8“-connectors.

1 Drain
1 5 2 V+ (24 V)
3 V- (GND)
2 4
4 CAN_H
3
5 CAN_L
1 Drain
5 1 2 V+ (24
o O @4V
V- (GND
A0 O/, 3 (GND)
3 4 CAN_H
5 CAN_L

Tab. 7.8: Connectors DeviceNet™
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7.4.2 Control LEDs

MNS (Module/Network Status)

On A device is online and has established one or more connections.
Flashing Device is online and has not established a connection.
Red On Critical connection error; Device has detected a network error: double MAC-ID

or severe error in CAN-network (CAN-Bus-Off).

Red Flashing Connection monitoring time has expired.

Green/Red/Off | Start-up self-test:
green on for 0.25 s, then red on for 0.25 s, then off.

| - o After start-up of the device and during the check for a double MAC-ID.

Power

J On Supply voltage is connected.

Tab. 7.9: Control LEDs

7.5 EtherNet/IP™

7.51 Data connectors (Port 1/Port 2)

The EtherNet/IP connectors are AIDA compatible RJ45 connectors. Both RJ45 connectors are connected
internally via an integrated switch. There are two status LED’s on the left side of the connector. The green
LED (Link) glows as soon as the physical connection has been established. The yellow LED (Act) glows dur-
ing data transmission.

PowerMeasuringModule PMM

Port2 Port1
CcOoM

EtherNet/IP

Fig. 7.5: PowerMeasuringModule PMM EtherNet/IP™
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7.5.2 Power supply (Power)

The power supply is realized via the AIDA compatible connectors. Both connectors are connected internally
1:1. The power consumption of the PowerMeasuringModule PMM is below 250 mA, which is covered by the
sensor supply.

Power-Device connector (view from plug-in side)

Pin Function

1 Sensor power supply 24 V
2 GND Sensor power supply
3 Actor power supply 24 V

4 GND Actor power supply
5 FE (functional earth)

Tab. 7.10:  Pin assignment power supply

7.5.3 Control LEDs

LED Color Mode Meaning
Link
- On Connection established with Ethernet.
Off No connection established with Ethernet.
Act
Yellow Flashing | The device sends/receives Ethernet Frames.
COM

On PMM, PMM A, PMM A3s only — Connected: If the device has at least one con-
nection (including the message router).

— Off PMM AP und PMM AP3s only — Connected: If the device has at least one con-
nection (including the message router).

Flashing | No connections: If the device has no existing connections but has received an IP
address, the network status display flashes green.

On Double IP: If the device realizes that an IP address is already in use, the network
status display glows red.

Flashing | Time out of the connection: If one or more connections with the device have
reached the time out, the network status display flashes red. This status will not
terminate until all connections, that have timed-out, have been restored or until the
device has been reset.

m Flashing | Self-test: When the device is carrying out a self-test, the network status display
- flashes green/red.
— Off Not turned on, no IP address: If the device does not have an IP address (or is
turned off), the network status display is off. .
Power
- On The supply voltage is connected.

Tab. 7.11:  Control LEDs
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7.6 EtherCAT®

7.6.1 Data plug (Port 1/Port 2)

The EtherCAT® plug connectors are AIDA-compatible RJ45 plug connectors. The two RJ45 sockets are con-
nected with each other internally via an integrated switched. Port 1 is the input (in) and Port2 is the output
(out). There is one L/A LED (link/activity) located next to each socket on the left.

PMM

PowerMeasuringModule

Port2 Port1
Status Power

EtherCAT.

Fig. 7.6: PowerMeasuringModule PMM- EtherCAT®

7.6.2 Power supply

The power supply is realized via the AIDA compatible connectors. Both connectors are connected inter-
nally 1:1. The power consumption of the PowerMeasuringModule PMM is below 100 mA, which is covered
by the sensor supply.

1 Sensor power supply 24 V
2 GND Sensor power supply
3 Actor power supply 24 V

4 GND Actor power supply
5 FE (functional earth)

Tab. 7.12:  Pin assignment power supply
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7.6.3 Control LEDs
LED Color Mode
L/A
On
Flashing
Off
Status
On
Flashing
Simple flash
Off
Flashing

Simple flash

Double flash

Power

(@)
3

Tab. 7.13:  Control LEDs

Meaning

There is a connection to the EtherCAT®,
The device sends/receives Ethernet frames.

The device has no connection to the EtherCAT®.

The device is in OPERATIONAL mode.!

The device is in PRE-OPERATIONAL mode.2
The device is in SAFEOPERATIONAL mode.®
The device is in INIT mode. *

Invalid configuration: General configuration error:
Possible cause: A status change specified by the master isn’t possible, be-
cause of the register or object settings.

Local error: The slave device application has an EtherCATStats

Changed autonomously.

Possible cause 1: A host watchdog timeout has occurred.

Possible cause 2: Synchronization error, the device switches automatically
after safe operational.

Process data watchdog timeout: A process data watchdog timeout has oc-
curred.
Possible cause: Sync manager watchdog timeout

The supply voltage is applied.

" Inputs and outputs are valid and the final mode has been achieved.

2 Communication with the application layer already runs through the mailbox, but the process data still isn’t being
communicated. Additional parameters now need to be configured. This includes the mapping of process data and
the setup of the SyncManager and FMMU. The safe operational state can then be queried.

3 Communication of process data will start, but only the input values are valid at the start. Outputs are left in a so-
called safe state. This will change as soon as the master sends valid output values and requests operational state.

4 There is no communication on the application layer, but the master has already accessed the DL information regis-
ter. Here the master at least has to configure the DL address register and channels for the mailbox of the SyncMan-

ager.
LED states Description
On The indication is steadily lit up.
Off The indication is not lit up.
Flashing The indication is turned on or off in phases, with a frequency of 2.5 Hz:
On for 200 ms, followed by off for 200 ms.
Simple flash The indication shows a short flash (200 ms), followed by a long off phase (1 000 ms).
Double flash The indication shows a series of two short flashes (200 ms each), punctuated by a brief off phase

(200 ms). The series ends with a long off phase (1 000 ms).

Tab. 7.14: LED states
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8 Measurement

8.1 General flow diagram of a PowerMeasuringModule PMM measurement

CStart PMM Measurement)

Excess temperature
flag?

Command do_reset = 1
-

4—' Command do_reset = 0 |

Shutter open? Command do open shutter = 1 |

Y

Set "Start measurement” = 1 | Shutter Acknowledge?

»

Y

Start Acknowledge? |Command do open shutter = 0

<

Y

Status

Reset "Start measurement” = 0 | Shutter is open = 1?

'

PMM ready?

Status
Shutter error = 17

®
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!

| Trigger Laser Pulse |

[P

®

<

Status

Measurement
running=1

Status
Measurement
finished=1

Status

Status
waiting period
expired?

Irradiation failure=1

| Read results |

A
| Check measured integration time |

A4

Command do reset=1

\
| Command do close shutter=1 |

4

Y

Shutter Acknowledge?

Command do close shutter=0

4

Status
Shutter is closed=17?

Status
Shutter error=1?

Finish )

Command do reset=0

28

Revision 01/2020 EN



PowerMeasuringModule PMM

PRIMES

8.2

0

PLC Control program sequence of the PowerMeasuringModule PMM

1 Preparation I
1

Start & Status.PMM is
idle ==

Start & Status.Absorber
too hot ==

Pa—

!

Do Reset

I =y b

| Shutt@

Shutter.err == 1

Status.PMM is idle ==

\ 4

Start & Status.PMM is
idle

|

y Status.Shutter is open

Do

‘CD\
=
joo)
=3

y

Do Laserpuls

sl

Wait Running

kL

Close Shutter

|

y

| Read Results

L

<

8.3 Internal conditions

PMM is idle

Status.Ready for measurement ==

Yy Status.Measurement running == 1

Status.Measurement finished == 1

l—’

Command
"do_reset"

Command "Start
Measurement"
&
Statusbit Shutter is open ==

[

Ready for Measurement

Automatically

Statusbit Measurement finished ==

Calculate Power

Laser pulse
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8.4

Shutter conditions

((Statusbit idle==1) or
(Statusbit running == 1))
and Command “open Shutter”

Shutter is closed

Shutter is opened

((Statusbit idle==1) or
(Statusbit running == 1))
and Command “close Shutter”

30
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9 Measurement cycle details

The power measurement cycle includes three steps:

1. Preparing the measurement
2. Executing the power measurement
3. Evaluating the power measurement

The details of these steps are discussed below:

9.1 Preparing the measurement
The readyness of the device is subject to three conditions:
1. An open shutter

2. The absorber still has the capacity to absorb the energy of a measurement
3. No other measurement cycle is activated

9.1.1 Opening the shutter

The shutter is opened by a gear motor with a friction clutch. The bit “open shutter” in the command byte
issues the command to open the shutter. The gear motor requires less than 5 seconds to open the shut-

ter completely. As soon as the shutter has reached the open position the “shutter open”- bit changes to the
value 1 in the “Status 1” byte. The command bit “open shutter” can then be deactivated. Closing the shutter
is done in the same way.

Command.open shutter 4/—\
command.close shutter /—\—

status1.shutter open / \

statusi1.shutteris closed =\ /

Fig. 9.1: Shutter control timing diagram

Step 2 requires a delay time. This delay time is typically below 1 minute until the absorber has cooled down
and is ready for the next measurement cycle. With regard to step 3 there is an automatic reset after every
measurement cycle.

9.1.2 Determination of the exposure time

The exposure time is to be determined according to the regulations stated in the chapter [,4.2.2 Calculation
of the exposure time* on page 13.
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9.2 Execution of the power measurement

The device is ready as soon as the shutter is open. To initialize the device for the measurement the external
control system must set the “start” bit in the “Command” byte (please see Fig. 9.2 on page 32).

Command.start f_\ l‘
status.acknowledge [_\ [_\

tlaser o

LaserOn n ﬂ

tiiait {—] |

status.ready (ready for measurement) i i l J \—
status.measurement running i ’ \ } \
status.measurement finished X \ ! } ll ]

~tthermalization +
Measured power % I valid ] valid
Measured Energy ¥ I valid ] valid

Fig. 9.2: Timing diagram of the measurement cycle

The instrument answers the starting command with an “Acknowledge” in status byte 1. As soon as the de-

vice is ready for measurement the “Ready” bit is set in the status byte 1. Please check status byte1. Bit O is

"1" before starting the laser pulse.

Then the laser can irradiate the absorber for the specified time. The PowerMeasuring Module remains in this
mode for an unlimited period of time. If the shutter is closed, the “ready” status is deleted.

After the laser pulse with the desired duration, the measuring device can identify the laser pulse due to the
temperature rise of the absorber. The bit “ready” is deleted and the thermalization period of the absorber is
displayed by the bit “running” in the status byte.

At the end of the thermalization phase (approx. 10 seconds for standard devices and 3 seconds for devices
with reduced thermalization time - type A3s), the measurement result is calculated and the "measurement
finished" bit is set. The results of the measurement can be displayed now.

If the measuring procedure is supposed to be aborted without a measurement and the shutter is
supposed to be closed again, a reset has to be carried out (Do_reset; set bit 7 in the command byte,
please see Tab. 11.2 on page 38 ).
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9.3 Evaluation of the power measurement

The evaluation of a measurement depends upon whether or not the measuring device is equipped with
an integrated exposure time measurement. The "read-only" value "Pulse duration measurement available"
shows whether the exposure time measurement is included.

In case of a measurement cycle without an exposure time detection, it must be ensured that the exposure
time the laser has been programmed to is definitely adhered to.

After finishing the measurement cycle the variable “measured energy” shows the readable irradiated laser
energy.

9.3.1 Without exposure time control

To determine the laser power, the measured energy must be divided by the exposure time that has been set.

Example: 785.4 Joules, exposure time 100 ms equals a laser power of 7 854 W.

9.3.2 With exposure time control

With an integrated exposure time control, the power can be directly evaluated by the device, as the device
itself can determine all the necessary values.

If a new measurement is launched before the end of the thermalization the “ready” bit does not ap-
pear before the thermalization has been completed.
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9.4

Time-optimized measuring procedure

When integrating the PowerMeasuringModule PMM into a robotic production line, the cycle time is supposed
to be as short as possible. In order to reduce the duration of the measurement, the robot downtime can be
reduced to the mere exposure time.

Measuring procedure:

NN~

Fig.

Robot moves towards the measuring device, at the same time the shutter opens.

The shutter is open, start measurement.
Robot has reached the right position.

Laser pulse is activated.
Laser pulse is finished.
Robot can move away again.

Wait for the signal "Measurement completed”.

Robot in measuring position

Robot
Get into position o Move away o
Laser program Program is running
0
. = =
o) C
Control £ o o
=} (o))
< o o
c 2 S
< <
8 RS IS
O n £ N
N N % N N N
o 3 3 =
o = N [} o
o o c E o)
P . ()] 9 =
o} 5 Q S50
PMM = = 3 z
2 (o) L © £
% c @ 0 5
2 = B =0
>
= o
<2 <1
: >
> Timeins
Puls duration
9.3: Time-optimized measuring procedure
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9.5 Measuring procedure parallel-interface

The measuring procedure of the PowerMeasuringModule PMM Parallel is identical to the procedures of the
PowerMeasuringModule PMM PROFINET®/ PROFIBUS®. Due to a limited range of information, only the
status bits as well as the result of the measurement are transmitted via the interfaces.

1. Resetting the device
Please check whether bit 15=1. If s0, please reset the device with a reset pulse of at least 200 ms. Then
the bit “measurement completed” is 0. The status of the device can then be read at the output lines.

2. Opening the shutter
Measurements may only be carried out with an open shutter! Please set the signal “open shutter” (en-
trance, bit 0). This signal has to be reset to 0 again after the signal “confirmation shutter-commando” is
set. The open shutter is displayed by the bit "shutter open”.

3. Checking the temperature of the absorber
If the temperature of the absorber is too high, bit 11=1. This bit is only set if several measurements have
been carried out in succession. This bit is reset within one minute due to thermal conduction.

4. Starting the measurement

NOTICE

Damaging/destroying the device
The maximum absorber temperature must not be exceeded.

» When programming the laser system, please ensure that no measurement can be started, as
long as the absorber is too warm (bit 11 = 1, see step 3.).

Only start the measurement when the shutter is open and the temperature of the absorber is not too high.
Set the signal “start measurement”. The bit “start measurement” has to be reset, as soon as the bit
“confirmation start commando” is set. With the signal “system is waiting for laser pulse” (bit 14) the
PowerMeasuringModule PMM indicates that it is ready for operation.

5. Activating the laser pulse
The pulse energy should not exceed 25 % of the capacity of the absorber. In case of the current version
of the PowerMeasuringModule PMM, the capacity is about 3 000 Joules. The shot should therefore con-
tain about 750 Joules. For a laser power of 4 000 Watts, the pulse length should be 750/4 000 = 0.185
seconds. The exposure time does not need to be communicated to the device, as the exposure time is
measured by the system itself. After the laser pulse has been activated it only takes a few 100 millisec-
onds before the bit “measurement running” is set to 1.

6. Waiting for the measurement result
Ten seconds after the activation of the signal “measurement running” the bit is reset and the bit “mea-
surement completed” is set to 1. Simultaneously, the bits 0 to 14 show the measurement result in binary
form.
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10 Interface description
Interface Number of interfaces
Data Power supply 24 V; max. 1 A power input

PROFINET® 2 2
PROFIBUS® 2 2
Parallel 2 1
DeviceNet™ 1 1
EtherNet/IP™ 2 2
EtherCAT® 2 2

Tab. 10.1:  Interface overview

To install the PowerMeasuringModule PMM with PROFIBUS®, PROFINET® and EtherNet/IP™ interface in a
serial bus system, there are two connectors for both the bus interface and the power supply.

10.1 Bus interfaces

As the PowerMeasuringModule PMM is available with different interfaces it is also available with different con-
nectors. The data structure as well as the signals that are used to communicate via the different interfaces
are identical. The software prepared for the PowerMeasuringModule PMM PROFIBUS® on a PLC can also
be used for the PowerMeasuringModule PMM PROFINET®,

10.1.1 PROFINET®

The PowerMeasuringModule PMM has two PROFINET® interfaces connected via an integrated switch. For
these interfaces AIDA compatible panel jacks are employed, |E-series 14; supplier: Weidmueller (optional
fiber connectors; AVAGO TECHNOLOGIES; manufacturer's designation: AFBR-5978Z - TRANSCEIVER
10/100, SC-RJ).

10.1.2 PROFIBUS®

The PowerMeasuringModule PMM has two PROFIBUS® interfaces. The second panel jack acts as a power
supply for the termination resistor.

10.1.3 Parallel
The PowerMeasuringModule PMM Parallel has an interface with 4 inputs (In) and 16 outputs (Out).

10.1.4 DeviceNet™

The PowerMeasuringModule PMM has two DeviceNet™ interfaces - 5-pin 7/8" connectors (plug / socket) -
via which it is also supplied with voltage.

Suitable connector (female): Phoenix Contact 1521384

Suitable connector (male): Phoenix Contact 1521668

10.1.5 EtherNet/IP™

The PowerMeasuringModule PMM has two EtherNet/IP™ interfaces which are connected via an integrated
switch. These interfaces are suitable for AIDA-compatible panel jacks (Weidmidiller, IE-series 14).

10.1.6  EtherCAT®

The PowerMeasuringModule PMM has two EtherCAT® interfaces connected with each other via an inte-
grated switch. These interfaces consist of AID-compatible mounted sockets from the Weidmuller company,
IE Series 14 (optional fiber optic cable plug connector; AVAGO TECHNOLOGIES; manufacturer designation
of the device socket: AFBR-59787 - TRANSCEIVER 10/100, SC-RJ). The PMM is connected via an Ethernet
patch cable or CAT5e quality crossover cable.
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11 Programming model

The data, exchanged by the PowerMeasuringModule PMM via the upstream PLC field bus can be split into

four parts:

o~

Configuration data (read only, byte 12-35)
Variable (read only, byte 40-77)
Status (read only, byte 10-11)

Command (write only, byte 11)

In the registers, the data is available in the following format:

Field bus

PROFINET®, PROFIBUS®

Devicenet™, Ethernet/IP™

Tab. 11.1:  Formats

111 Registry settings

Fixed value (ReadOnly)

Variable (read only)

Only for devices
with AP/AP3s
marking on the
identification plate

MaxCapacity

Minimum energy

Minimum irradiation time
Maximum irradiation time
Maximum power

Minimum absorber temperature

Maximum absorber temperature

Pulse duration Measurement avail.

Typ

Release

Remaining capacity
Absorber temperature
Housing 1 temperature
Housing 2 temperature
Housing 3 temperature
Measured Energy
Measured Power
Measured irradiation time
Ontime

Offtime

Count of pulses

1) Gap due to bus system

Status

Statusbyte (read only)
Ready for Measurement

Measurement running

4.000.000

400.000

1

1000

8000

130

0/1

Format

Motorola-Format, Big Endian

Intel-Format, Little Endian

Unit

1/1000 Joule
1/1000 Joule
ms

ms

Watt

°C

°C

1/1000 Joule
1/1000 °C
1/1000 °C
1/1000 °C
1/1000 °C
1/1000 Joule
1/1000 Watt
Mikrosecond
Mikrosecond

Mikrosecond

statusbyte1.Bit O

statusbyte1.Bit 1

Length
4 byte
4 byte
2 byte
2 byte
2 byte
2 byte
2 byte
2 byte
2 byte

2 byte

4 byte
4 byte
4 byte
4 byte
4 byte
4 byte
4 byte
4 byte
4 byte
4 byte

4 byte

2 byte

Type

Iword
lword
word
word
word
word
word
word
word

word

Iword
lword
lword
lword
lword
lword
Iword
Iword
Iword
Iword

Iword

Bool

Bool

Actualisation rate
>5Hz

>5Hz

per measuring cycle
per measuring cycle
per measuring cycle
per measuring cycle
per measuring cycle
per measuring cycle
per measuring cycle
per measuring cycle

per measuring cycle

>5Hz

>5Hz

Address

2 (MSB) - 5 (LSB)
6-9

10-11

12-13

14-15

16-17

18-19

Byte 21:Bit 0
22-23

24-25

26 (MSB)-29 (LSB)
30-33

34-37

38-41

42-45

46-49

50-53

54-57

66-69 "

70-73

74-77

Byte 0: Bit 0

0:1
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Fixed value (ReadOnly) Unit Length  Type Address
Measurement finished statusbyte1.Bit 2 Bool >5Hz 0:2
Absorber too hot statusbyte1.Bit 3 Bool >5Hz 0:3
PMM is idle statusbyte1.Bit 4 Bool >5Hz 0:4
Irradiation failure statusbyte1.Bit 5 Bool >5Hz 0:5
Start acknowledged statusbyte1.Bit 6 Bool >5Hz 0:6
Shutter acknowledged statusbyte1.Bit 7 Bool >5Hz 0:7
Shutter is open statusbyte2.Bit O Bool >5Hz Byte 1:0
Shutter is closed statusbyte2.Bit 1 Bool >5Hz 1:1
Shutter is moving statusbyte2.Bit 2 Bool >5Hz 1:2
Shutter timeout statusbyte2.Bit 3 Bool >5Hz 1:3
Shutter-Fehler Winkelsensor statusbyte2.Bit 4 Bool >5Hz 1:4
1:5
Command
Commandbyte (write only) 1 byte Set to default
Start measurement Commandbyte Bit O Bool 0:0
do open shutter Commandbyte Bit 1 Bool 0:1
do close shutter Commandbyte Bit 2 Bool 0:2
do_reset Commandbyte Bit 7 Bool 0:7

Tab. 11.2:  Registry settings overview

11.2 Configuration data

The configuration data includes all parameters that are factory set and that inform about the possibilities the

device offers.

MaxCapacity

Minimum irradiation time

Maximum irradiation time

Maximum power

Minimum energy

Minimum absorber tem-
perature

Maximum absorber tem-
perature

Pulse duration Measure-
ment avail.

Max. energy (= thermal capacity) the absorber can absorb starting with 20 °C up to
the max. temperature. This value is given for information only and is not needed for any
calculations.

Is given for information only and is not needed for any calculations

Should not be exceeded, as the determination of the energy content of the absorber
would then show inaccuracies.

Shows the max. laser beam power, the absorber can be irradiated with. In case the
power is exceeded, the absorber can be damaged.

The laser has to generate a sufficient increase in temperature for a measurement with
the desired accuracy. To achieve this, a minimum amount of energy is needed. This
value is given by the formula: t > Minimum energy / P

Irradiation Laser

The minimum temperature of the absorber currently has no importance for this mea-
surement system.

No measurements can be carried out if the absorber temperature lies above the “max.
absorber temp.” as the absorber would overheat otherwise.

This constant shows whether the integrated pulse duration measurement is available.

Tab. 11.3:  Overview configuration data
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11.3 Variables

The data generated during the measurement is stored in the variables. The measured temperatures are up-
dated faster than one Hertz and the measured energy, power and exposure time are updated once in every
measurement cycle.
Remaining capacity Shows the remaining thermal capacity of the absorber. Do not use more energy for
the next measurement than specified in this variable. When exceeding the amount of

energy, the absorber is overheated.
(From 70 °C absorber temperature: remaining capacity = 0)

Absorber temperature
Housing 1 temperature
Housing 2 temperature

Housing 3 temperature

Measured Energy

Measured Power

Measured irradiation time

Tab. 11.4:  Overview variables

11.4 Status

The current temperature of the absorber. This value is for information only.
The current temperature of the housing. This value is for information only.
The current temperature of the housing. This value is for information only.
The current temperature of the housing. This value is for information only.

Shows the energy content of the last laser beam measurement. In case of measure-
ments without the measuring of the pulse duration, the laser power is to be determined
from this (measuring) value.

Shows the power of the last laser beam measurement. This value is only valid if the
device has an integrated exposure time measurement.

Shows the exposure time during the last measurement. This value is only valid if the
device has an integrated exposure time measurement.

The current status is shown in the status bits. The status bits are organized in 2 status bytes:

Ready for Measurement

Measurement running

Measurement finished

Absorber too hot

PMM is idle

Irradiation failure

Start acknowledge

Shutter acknowledge
Shutter is open
Shutter is closed

Shutter is moving

The device is ready for a laser pulse.

The laser has emitted a pulse onto the power measuring device and is now evaluating
the measurement.

The measurement cycle is finished, the measurement results are provided in the cor-
responding registers.

The absorber is too hot for a further measurement. It has to cool down until the tem-
perature is below the maximum absorber temperature.

Hint: The bit indicating an excess temperature only displays that no further measure-
ments are possible at this moment.

An active bit after the measurement does not display an error and is reset within a
minute.

The PowerMeasuringModule PMM is in its initial state and is waiting for instructions

The measurement of the exposure time has detected an interruption of the laser power
during the laser pulse. This bit is for information only.

The “start measurement” signal has been identified and can now be deactivated. The
measurement standby is activated.

The “open shutter” and “close shutter” signal is identified and can now be deactivated.
The shutter of the device is open.
The shutter of the device is closed.

The shutter of the device is moving.
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Shutter timeout

Shutter error angle
sensor

Tab. 11.5:  Overview status

11.5 Commands

The shutter has moved but has not reached the desired position within 5 seconds.
This flag is deleted with the "Reset" command as well as a new "Open/Close"-shutter
command.

The angle sensor to determine the angle of the shutter is defective.

Commands are sent to the device via four command bits. However, only one bit may be activated and trans-

ferred at a time.

Start measurement

Do open shutter

Do close shutter

Do_reset

The start measurement bit launches the new measurement cycle. The start command
is only issued if all status requirements are met. The instrument shows the incoming
command via the ,acknowledge-bit"“ as the current status. Then, the ,start-measure-
ment-bit* can be deactivated again.

Activating the ,,open-shutter-bit* leads to the opening of the shutter. This function can
be observed via the status bits.
As soon as the shutter is open, the bit can be deactivated again.

Activating the ,close-shutter-bit” leads to the closure of the shutter. This function can
be observed via the status bits.
As soon as the shutter is closed, the bit can be deactivated again

Activating this bit will set the instrument to the initial state. The “idle-bit” is activated

Tab. 11.6:  Overview commands
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12 Integration in PROFINET® or PROFIBUS®

12.1 GSDML file (PROFINET®)

The registration of any PowerMeasuringModule PMM with the bus master occurs by means of the GSDML
file. Within the GSDML file all parameters and variables are summarized in blocks (e.g. status, results).

The contents of the single blocks are specified in the table Tab. 11.2 on page 38.

The software also includes a PowerMeasuringModule PMM image as a bitmap in the format 70 x 40 pixel,
which is required for a symbolic depiction. The name of the file is “PMMpix.bmp”.

Al SIMATIC 300 (Konfiguration) -- 31 7f2_PMMPNadd

Ethermet: PROFIMET-10-Spstem (100]

2 CPU 317F-2PN/DP
XTI MBELDP
X2 P
»2 ey Poik ¥
M2 A2 Poit 2

3

4

=]

=]

7

a8

]

10

11

~
< >
4 b | (1) PHMMPN
Steckplatz B augruppe Bestellnummer E-bdresze Abdresze Diagnozeadresze F.ommentar
& FMFN LT FIEE"
X7 Yeitit I
XFE A7 ErEd
NF AT Pt E G
7 Livanenznd S
2
3
4
& I S T
& I g S FE
7
8
Fig. 12.1:  Installed GSDML file
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12.2 GSD file (PROFIBUS®)

The GSD-file for the PowerMeasuringModule PMM ccan be found on the supplied data medium and is called
"PRI_101.gsd". The address is factory set to 03.
For devices delivered from 03.2012 onwards, the PROFIBUS® address is adjustable from 1 to 99.

12.2.1  Setting the PROFIBUS® address

1. Please remove the base plate of the device (four
hexagon socket screws a. f. 2.5 mm).

2. Please set the desired bus address by means of
the rotary switches A and B. The arrow head of the
rotary switch has to point to the respective figure.

Please note that the address consists of two digits.
Switch A sets the first digit whereas switch B sets the
second digit.

Example
The bus address is supposed to be 3.

Setting switch A=0
Setting switch B=3
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The following screenshot shows the integration of the GSD file under SIMATIC STEP 7.

(8 Hw Konfig - SIMATIC 300 Station

Station EBearbeiten Einfligen Zielsystem Ansicht Extras Fenster Hilfe
= o = alin o ||EH 22| 982 | w2
m SIMATIC 300 Station (Konfiguration) -- PMM-PROFIBLIS = IE ][] =
Suchen: | Ll H
] P5A07 104 Brafil: |Standard j
2 CPU 319-3 PN/DP + 1 SIMADYN 7
X1 #-C7 SIMATIC
& 1 PROFIBUS [1): DP-M astersystem (1] +#-(1 SIMODRIVE
3 +-(1 SIMOREG
;‘(3 + (7 SIMOVERT
+.(07 SINAMICS
4 D E/DO1 B2y 0.5 +(7 SIPOS
2 =2 Weitere FELDGERATE
g =27 Allgemein
+ g BCS-CAM
8 + gg BCSDP
H # g MSMeProf
1 +I-gg MSMo-Profi_SinglsPlane
1 + g NIC50DPS
< - g PMMDP
@ Universalmodul
:I:l (3] PMM-DP [ blank space
[d Commandstdodul 1hyteOut
Steckplatz DP-Kennung Bestellhummer / Bezeichnung E-Adiesse | Abdesse | Kommentar [d StatusModul 2byteln
180 Commandstadul 1byteOut 256 [] ConstantsResultshodul G4byteln
145 Statuzkdadul Zbpteln 256,257 +0771 Antiehe ]
B4 ConstantsF esultsh odul G4buteln 208...321 %
Driicken Sie F1, um Hilfe zu erhalken,

Fig. 12.2:  GSD file under SIMATIC STEP 7

Please observe the correct order of the input and output modules in the configuration table.

ﬂ :I {3 PMM-DP Standard

Steckplatz DP-Kennung Bestelhummer ¢ Bezeichnung E-Adresze A-ddr
1 160 Cammandstdodul 1hytelut 256

2 145 Statustd odul 2Zbyteln 286,257

3 R4 ConztantzResultsd odul Bdbyteln 2h8.321

tl:l (@) PMM.DP Possible

Steckplatz DP-Kennung Bestellnurmmer / Bezeichhung E-fidresze | A-Adr
1 160 Commandstd adul 1byteOut 206

& 145 Statustdodul Zbyteln 320...321

3 G4 ConstantzH esultzModul Bdbyteln 256,319

Not operable!

ﬂﬂ (2] PMM-DP

Steckplatz DP-Fennung stellnurmmer & Bezeichnung E-Adresze | Addr
1 160 andshdodul 1hytelut 286

2 B4 tzResultehd odul B4buteln 286,319

3 145 | 2byteln 3203241

Fig. 12.3:  Order of the input and output modules in the configuration table
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13 Integration in DeviceNet™ or EtherNet/IP™

DeviceNet™ was developed by Rockwell Automation and the user organization ODVATM (OpenDeviceNet™
Vendor Association) as an open field bus standard, based on the CAN protocol. DeviceNet™ is in accor-
dance with the European standard EN 50325.

Just like ControlNet™ and EtherNet/IP™, DeviceNet™ is part of the family of CIP™-based networks.

CIP™ (Common Industrial Protocol) forms the common application layer of these three industrial networks.
DeviceNet™ is an object-oriented bus system which works according to the producer/consumer procedure.
DeviceNet™-devices can be client (master) or server (slave) or both. Clients and server can be producer,
consumer or both.

Based on DeviceNet™ the field bus EtherNet/IP™ was developed, which integrates the devices networked
via EtherNet/IP™ seamlessly — automatically via mapping in the 1/O tree of the RSLogix programming tools.
As an option, the configuration software tool (RSNetWorx), known from DeviceNet™, can be used for the
integration of further field devices into the network.

13.1 Hardware/Software

The descriptions in this manual refer to the application of the following hardware- and software components:

13.1.1 Hardware

e Allen-Bradley control, type 1769-L24ER-QB1B CompactLogix
¢ DeviceNet™ Scanner, type 1769-SDN/B

Allen-Bradley-Steuerung DeviceNet™ Scanner

Fig. 13.1:  Hardware

13.1.2 Software

¢ Rockwell Software RSLogix 5000 (for the control programming and configuration of EtherNet/IP™)
e Rockwell Software RSNetWorx (for the network configuration)

e Rockwell Software RSLinx

Detailed information regarding the used hardware can be found on the manufacturer’s homepage:

http://www.rockwellautomation.com/literature/
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13.2 Data model

For the communication of the PowerMeasuringModule PMM with the field bus, a specific internal field bus
module is used. The PowerMeasuringModule PMM is controlled by a command-byte, which encodes four
commands. The PowerMeasuringModule PMM data are stored in an “Array of Byte”, which contains 66 ele-
ments. In the table of variables only entries up to byte 56 can be found. The remaining bytes contain informa-
tion which is used for the calibration of the device.

PowerMeasuringModule PMM DeviceNet™ Control
Communi- Scanner CompactLogix
cation modul
. .
o L
[0} . .
§ . L
8 X = -
2 : Dovicoer > :
» J .
Byte Byte
Byte Byte
© Byte Byte
Byte Byte
Byte Byte
Byte Byte
© Byte Byte
Byte Byte
Byte Byte
Byte Byte
= Byte Byte
Byte Byte
o Byte Byte
° Byte Byte
Structured Array of Array of double Array of Structured
variables byte integer byte variables

Fig. 13.2:  Data structure between PowerMeasuringModule PMM and control

The PowerMeasuringModule PMM stores the data in the format 2 byte Integer and 4 byte Integer. With
EtherNet/IP™ and DeviceNet™, the data is arranged in the “Little-Endian” format.

The field bus module used in the PowerMeasuringModule PMM generally only supports the “Ar-

ray of bytes” and no tags, as defined by the CIP™ (Common Industrial Protocol). The variables of the
PowerMeasuringModule PMM can therefore not be read directly from the bus.

13.3 PowerMeasuringModule PMM with DeviceNet™

With DeviceNet™, the data is transferred to the control via a scanner module. As an example, the data trans-
fer of a CompactLogix 1769 by Allen Bradley is displayed here.

The measuring data of the PowerMeasuringModule PMM is written into the integrated communication mod-
ule in the form of 2 byte Integer and 4 byte Integer. The communication module transfers this data as “Array
of Byte” to the bus. Other data types are not supported.

The scanning module 1769-SDN stores the data as “Array of DINT” (4 byte Integer) in the area “local” of the
control. The control does not contain direct commands which can carry out a type conversion. Therefore, the
data is copied to the target variable in a two-step procedure.

1. Step:
The data range of the type “Array of DINT” is copied to a variable range “Array of Byte” (see
page 46, copy command A). By means of this copying process, data cannot only be copied with the
start addresses modulo 4 (i.e. 0, 4, 8, 12, 16, 20, ...) but every start address is possible.

2. Step:
The data is copied to the user-defined data types (see Fig. 13.3 on page 46, copy command B). The
data is then available within the control.
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The copying process is done with an add-on instruction (AQI) of the control software:

E) PMMDatacopy - Logic* EJ@‘ EI

b
B [aas o -] @

Data Context: | PMMD atacopy <definition> V|_| @'

f—

0 Copy File
A —} Source  PMMinput[0]

Dest tempmemory(0]

Length 57

A

B
o

1 | Copy File —
Source tempmemory(26]
Dest PRIM_VAR
Length 8

Of
2 Copy File —
Source tempmemary(2]

Dest PMM_Cornst
Length 2

3 Copy File —
Sowce  tempmemory[10]
Dest Phit_Const Minkr Time
Length 1

Of
4 Copy File —
Source tempmemaory(12]
Dest PMM_Const.MaxirrTime
Length 1

[ pe——
5 Copy File

Source tempmemory[14]
Piash MM et Maviom: wmBrsarar ¥

chtqie‘ J < i >

Fig. 13.3:  Copy command in the contact plan logic routine

The entire copy instructions can be found in chapter ,21 Appendix* on page 77. The call up is displayed in
Fig. 13.4 on page 46.

& MainProgram - PMM EJ@|EI

EX !I;! % ook v b

Copies the Data from ~

PhiM Input area into

the structured .

variables

P MMDatacopy-

Copies the Data from PhM Input are...|—

PMMDatacopy PMMIO ]
Phih_W AR PhiMVar
Pl _Status PMMStatus
Phid_Const PMMConst
Pt _Command PMMCommand
PhMMInpLE Local Z1.Data
PMMoutpd  Local 20 Data|0]

PhM measurement
stucture Rising Ecige State of
Starts Measuremert Statemachine, Nr. 1
PMM_Measurement Start_Measuremert  storagel State_Prepare
1 i F {ons} {1
State of
Statemachine, Nr. 2
State_Do_Reset
U

State of
Statemachine, Nr. 3
State_Open_Shutter

i)

hrbin

langl? {Malnﬁm{hne ]FMM ‘ r — < >

Fig. 13.4:  Call up of the add on instruction “PMMDataCopy”
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13.3.1  Setting the DeviceNet™ address and the baud rate

1.  Remove the base plate of the device (four hexagon
socket screws a. f. 2.5 mm).

2. Set the desired bus address by means of the rotary
switches SW2 and SW1. The arrow head of the
rotary switch has to point to the respective figure.

Please note that the address consists of two digits.
Switch SW2 sets the first digit whereas switch SW1 sets
the second digit.

Example — &
The bus address is supposed to be 14.

Setting switch SW2=1
Setting switch SW1=4 )
Bus adress

W2 and SW1

3. Set the desired baud rate by means of the rotary

switch SW3 (factory settings 2 2 500 kHz). SN EEE SN S| [E0E S 0 4G

4. Mount the base plate of the device again. 0 125
1 250
2 500

13.3.2 Integrating DeviceNet™ scanner into DeviceNet™

1. Click “I/O Configuration” in the directory tree of the
hardware window and choose New Module... by

CIiCking the rlght button. General | Connection | RSNetworx |
2. Choose your scanner from the type list (here Type: 1763-5DN/B 1763 Scanner DeviceNet
“1769-SDN/B Scanner DeviceNet™) and confirm by Vendor:  AllenBiadey
clicking OK. Name: [preT | e G =l

| I Input Size: l: (k] [=00)
1 output Size: BIEL)

3. Enter 17 double words as an input parameter (equals
68 byte, 65 byte are required).

Description:

Revision: I I1 = Electronic Keying: | Compatible Keying v
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13.3.3 Importing EDS file

1. Insert the PRIMES CD into the drive of your computer.

2. Start the program RSNetWorx.

Start the EDS-Wizard:

Choose the menu Tools --> EDS Wizard.
Choose the option Register an EDS File.
Click Next.

= ONDR

5. Choose the option Register a single file.

6. Choose the EDS file “PMM_DNS.EDS” on the
PRIMES-CD via Browse... and click Next.

7. Confirm all upcoming dialogue windows by clicking
Next or Complete.

Rockwell Software’s EDS Wizard

Options
“what tagk do you want to complete?

* Register an EDS filefs). H I
iThis option will add a device[s] to our databasa

[ ] - . C
unreglster 4 OevIcE.
Thiz option will remove & device that haz been registered by an EDS file from

our database.

Change a device's graphic image.
Thiz option allows pou to replace the graphic image [icon file] azsociated with a
device.

-

Create an EDS file.
This option creates a new EDS file that allows our software to recognize your
device.

%%é)@

< Zuriick | ‘waiter » Abbrechen |
Rockwell Software’s EDS Wizard X

Registration
Electronic Data Sheet file[s] will be added to pour system for use in Rockwell
Software applications.

% Reagister a single file
I N - - - ‘
 Hedister a grecton of U fes et ubre ders

In falder:

*If there i an icon fils [.ico] with the same name as the file(z] you are registenng
then thiz image will be associated with the device.

To perform an installation test on the file(s). click Next

< Zuriick wieiter » Abbrechen
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13.3.4 Bus configuration with RSNetWorx

1. Start the program RSNetWorx.
2. Set the bus address and the baud rate in Tools -->
Node Commissioning.

Tools Help

EDS Wizard. ..
Mode Commissioning. .. k

i
v

Eaulted fddress Recovery Wivard) .,

. Node Commissioning

E[ Select a device by using the browsing service

Current 1763-5DN Scanner Madule Settings

_\l Address: 0
il Data Rate: 126 KB

Mew 1763-5DM Scanner Module Settings

The network data rate should not be changed on an active
1 E netwark. The new network data rate will not take effect until power
£ is recyoled
et B |

Address |0 J:I
Datarate [125kh = I

L | IR |
Messages

Close Help
3. Open the network (menu Network --> Online). e
The search process on the bus starts automatically. . _El; ] k> T
The found bus components are displayed. : .
4. Double-click the scanner symbol. ol A |E &

x| 1769-L24ER PMM

| =

The characteristics dialogue of the DeviceNet™
scanner appears. =51 1769-5DN Scanner Module

5. Switch to the tab Scanlist.

General  Module ] Scanlist] Input ] Dutput] ADR ] Summary]

Interscan Delay: TEES Upload from Scanner
Bocewond Pl Fiste |1 =  Downlosdte Scanner |
Module Defauls
Advanced...

1769-5DN:
Platform: CompactLogix -
Slat: T

Ok | Abbrachen Hilfe
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The list of the nodes configured at the scanner ap-

pears.

6. Move the PMM to the scan list on the right, using the

button > |.

The process data are mapped automatically by

RSNetWorx. The addresses can be checked in the

tabs input or output.

General] Module  Scanlist l Input I Dutput] ADR ] Summar_l,l]

- 1769-SDN Scanner Module

Available Devices: Scanlist:

22, PMM-DNS

kX

3 2 E K

v Automap on Add v Mode Active

Uplaad from 5 Electronic Key:
Upload from Scanner... e

m v Wendor
Download to S canner... s,
Edit1/0 P tajor Revision
Edit arameters...

0k | Abbrechen | Hife |

L5 1769-SDN Scanner Module

thd... Polled BB .0 4
Unmap
Agvanced...

Options. ..

< b

Memany: Dizcrete - Start Dhwford: |0 43

Bits 31-0

LT

1:1.Datal0]
1:1.0 atall
1:1.0 ata|

1.0 ata

D atal

o | = i rd

D atal
D atalE

D atal71

1:1.D atal81 M

ak | Abbrechen Hilfe
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7. Click the button Advanced.

It is essential that the command byte is mapped cor-
rectly (8 Bit).

8. Activate the devices via the menu Network --->
Online.

9. Load the configuration via Download to Network
into the scanner and the PMM.

10. Open the menu View --> Diagnostics

In this dialogue window the network condition is dis-
played. If all components are provided with a green
tick, the field bus is ready for operation.

51 1769-SDN Scanner, Module

General] Module] Scanlist] Input  Dutput IADF! ] Summary]

Mode | Type | Size | Map |
[B22.PM... Polled 1 1:0.Data[0]0

< s DOptions...

Memony: | Discrete w|  Start D'word: 0 4:
gis3t -0 | [[[[[TTLTITTTTTTEEELITTTTT ]~

D atald M-,
D atall
D atal2
Datal3
D atal4
D atals
D atalE
D atal?
D atald b

alzlzi222|2|2le

oK Abbrechen | Hife |

Advanced Mapping : 22, PMM-DNS

| I ap | Message | Offzet | Memory J Offzet | Bit Lengtt
1 o:a (=] 0 a2

2 <not mappedy

3 <hot mappeds

4 <hot mappeds

% 2
Map To: - Map From; -

Meszage: FPalled - Memone | Dizcrete hd
Eiyte: _j:| Diwiord: |0 _%I

Eit: 0 =i Bit: 0 =1

e BitLength: |3 -
Lelete Mapping | LCloze | Help |

>

|«

Network Health Monitor =
Start pr———

Diagnostic Results

W Nomal 79
& W arning 0 v

B Eror 0 h Address 22, PMM-DNS
== MoRead | D

Address 00, 1769-5DN Scanne

< »
Diagnosing Address 00, 1769... M _mmm -

H 4 ¥ M| Graph } Spreadsheet ),  Master/Slave Canfiguration  } Diagnostics |
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13.3.5 Debugging

After the configuration you can switch the system to the “Run Mode”. Therefore you first select “Go Online”.
The software is then programmed into the system “via download” and then the “Run Mode” is set.

1. Select the control symbol and click Go Online.

<@ The dialogue window Connect to Go Online is
opened.
2. Click the button Download.

3. Start the Run Mode.

{@® The check boxes ,Run Mode®, ,Controller OK* und
,I/0 OK* have to be highlighted in green.

Offline . I RUN '

Mo Forcez /,5 | _go Online |

No Edits /  Upoad.. |3
Dowwnload

Options | General | DateTime | Msior Faults | Minor Faus | File | Monvolatie Memory |

Canditior: The open project has cffine changes that aren't i the controller

Connected Contraller:
Controller Name: ~ My_L43_ Controller

Contraller Type

CommPath: 4B DF1-1\
Serial Mumber: O03455F0
Sacuity No Protection

Offfne Projest

Controller Name: ~ My_L43_ Controller

Contraller Type

File:

Serial Nurber,  D03A99FD
Sacuiy No Protection

1768-L43/4 Compactl ogixG343 Contraller

17684143 CompactLogi5343 Controlle
C\R5Logix 5000NProjectsShy_L 43 Controller ACD

File Edit

Rem Run

Forces

No Edits

Upload | Downy u Select File Cancel Help

-

RSLogix 5000 - FirstRK in PMM_8_8

View Search Logic Communication

BzE &

i
k3
2

F Run Maode
= Controller 0K
[ Battery OK
= 120 0K
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After the integration of the DeviceNet™ scanner and the PowerMeasuringModule PMM into the system, the
data of the PowerMeasuringModule PMM are displayed in the data range of the scanner first (Fig. 13.5 on

page 53):

# Controller Tags - FirstRK{controller)

Scope: ‘FustRK v | Show Al Tags v |
Marne z2la | Value & I Force Mask * | Style | Data Type I Description ‘ Can ™
|| activate_Laser 0 Decimal BOOL
|+ LecallC flooah Jacall AB:Embedded Di..
||+ Local1:l flocol) Tocall AB:Embedded_Du..
||+ Local1:0 {...} {...} AB:Embedded Di..
|| = Locat2 fonn) [er} AB:1769_SDN_2.
+ Local:2:l.Fault 2#0000_0000_0000_0000, .. Binary DINT
— Locat2 Status {oen) (oo} AB:1769_SDN_St..
- + Local: 2], Status.S canCounter 2#0000_0000_0000_0011, .. Binary DINT
- + Local2:1 Status. DeviceF alureR egister {aaa} {«..} Binay SINT[8]
- + Local 2.1 Status AutovenfyF slureRegister {.ea} {uv.} Binary SINT[E)
| + Local 2 Status. DeviceldeRegister {aua} {«..} Binay SINT[S]
- + Local: 2] Status. ActiveNodeR egister foool) {...} Binary SINT(E]
- + Local2:1 Status. StatusDisplay feaah {...} Binary SINT[4]
- + Local2:].Status. S cannertddress 16400 Hex SINT
- + Local: 211, Status. S cannerStatus 16#00 Hex SINT
- + Locak2:1.Status. S crolingD evicetddress 16400 Hex SINT
- + Local 21, Status. ScrolingDeviceStatus 16400 Hex SINT
o S T S e e o e e e Ee e Ew s ey Hex SIMNT[E4]
I — Local:2|.StatusRegister foooi) I oo o AB:1769 SDN_St..
_‘ Local 2.1 StatusRegister Run 1 — - —anal BOOL
[l mm g s mm mm omm e mm wm o e e W B00L
- Laocal2:l StatusRegister. DisableNetwark 0 Decimal BOOL
- Local: 2.1 StatusRedgister. Devicef alure 0 Decimal BOOL
- Local2:l. StatusRegister Autoverify 0 Decimal BOOL
- Local 2:1 StatusRegister. CommF ailure 0 Decimal BOOL
- Local: 2.1 StatusRegister. Dup odeF ail 0 Decimal BOOL
Local 21 StatusRegister DnetPowerDetect 0 Decimal BOOL
+ Local2.Data Qoo {..} Decimal DINT[17]

- r' I I BN BN D D I B B e e e e . myed AB:1769_SDN_8...
- I* Local:2:0.CommandFegister floooi) { I o)) 9 AB:1769 SDN_C..
Local2:0, CommandRegister Run 1 .l BOOL
P P O e i e i TR & Decina BOOL
Localk2:0 CommandRedister DisableNetwork 0 Decimal BOOL

- Local2:0.CommandRegister HakScanner 0 Decimal BOOL
Local:2:0.CommandRegister. Reset 0 Decimal BOOL
= Local2:0 Data ool {o0.) Decimal DINT[1] a
4+ \Monitor Tags AEdiTags / | < — a— 5

| <]

sanpadoid

Fig. 13.5:

Data range of the scanner

The entry ,Local:2:0.CommandRegister.Run = 1° (in Fig. 13.5 on page 53 --> @) sets the scanner into the
RUN-Mode. Only then will data be transferred from the scanner to the PowerMeasuringModule PMM. The
RUN-Mode of the scanner can be checked by means of the status register (in Fig. 13.5 on page 53 -->

0, Local:2:|.StatusRegister.Run = 1).

@ The two-digit segment display of the scanner bears
the bus address of the scanner. If the bus address is
0, the display will depict “00”.
If run = 0, the bus address and the error code are
displayed alternately. The error codes are listed in the
manual of the scanner by Rockwell.

MODULE £x

NETWORK ==
DeviceNet.

ADDRESS/ERROR

E. E.
L]

A\A /v CAN_H

o« N A ®— SHELD

— Vo cant

—‘-' . o—a V-
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For a faultless functioning the display on the scanner must not show any error codes when in the
RUN-Mode. During the communication with the PowerMeasuringModule PMM the values in the entry
“Local:2:1.Data[7]" should change (absorber temperature). When opening and closing the shutter of the
PowerMeasuringModule PMM manually, the bits in Local:2:1.Data[0] should change (see Fig. 13.6 on
page 54).

Fig. 13.6:

& Controller Tags - FirstRK(controller)

Y
«||» \Monitor Tags AEdit Tags /

it

N

Scope: |[RIFistAK ¥ | Show: |All Tags v| ¥ )
Name EHIES IVaIue & | Force Mask L I Shyle IData Type Description |C o Ea
| | Local:2:.Statush egister DnetPowsDetect 1] Decimal BOOL o
I I I I I B B S e e . ¢ vlnacicaa RINTE 2
|| Local21Datal0] 1640300_0210 Shutter movement 5
- I I I N IS S B B B . | Decimal |DINT
| | + Local:2:| Dataf2] 65542 Decimal DINT
| | + Local:2| Data[3] 524289000 Decimal DINT L
| | + Local 2| Data[4] 5242880 Decimal DINT
| | +-Lacal 2| Data[5] 16842753 Decimal DINT
- Il I I D D D S B B S .- Macimal niNT
|| Hlocsl2|Datal7] 1906573355 Absorber temperature
L] NN ENN ENN NN NN S S S S . - vecimal Ui |
- + Local2| Dataf3] 0 | Decimal |DINT
| + Local:2| Data[10] 0 Decimal |DINT
- + Local2| Data[11] 0 Decimal {DINT
| | #locat21Dataf12] 0| |Decimal IDINT
|| #local21Dataf13] ol | Decimal [DINT
- + Local2:l.Data[14] D_ _Dal:lmal :D\NT
- +-Local2:.Datal15] 0 Decimal .D\NT
<

Values for absorber temperature and shutter movement

As soon as the add-on command for copying of the data is carried out, the absorber temperature can be
read out directly in the variable ,PMMVar.AbsorberTemperature” in a thousandth degree Celsius (Fig. 13.7 on
page 54).

—I PMMConst

LEERS]

4

+ Pl Const MaxCapacity 4000000
+ PMMConst MinimumE nergy 400000

|| i+ PMMConst MinlnTime 1

|+ PMMConst MadnTime 1000
+ PMMConst MavimumPower 5000
+ PMMConst Min&bsTemp 0
+ PMMConst MaxdbsTemp 80
+ PMMConst PulsDurfival 1
+ PMMCanst Type 257

|+ PMMConst Release

[+ PMrI0 ]
|- PMMStatus

PMMStatus Ready_for Measurement
PhbStatus Measurement_Running
PMMStatus Measurement_finished
PMMStatus Absorber_to_hot
PhMStatus. PMM_is_idle
PAMStatus.lradistion_fathure
PhibStatus. Start_Acknowledge
PMMStatus Shutier_Acknowedh
PMMStatus. Shulter_is_open
PrMStatus Shutter_is_Closed
PMMStatus Shutter_is_moving

PhrStatus. Shutter_emor_timeout
PiMStatus. Shutter_emor_angle sensor

— PhMYar
L W R e |

+! PMiV ar AbsorbesTemperature

- e s mm mm s omm mm ol

+/ Phitdiiar Housing2
+ PMMVar Housing2
+ PhbY ar MesuredEneray

+- P\ ar MeasuredPower
+ PMMVar MeasuredinadTime
+-Start_PMM_Measwement

» \Monitor Tags AEdit Taos /

Decimal
Decimal
Decimal
Drecimal
Decimal
Decimal
Decimal
Decimal
Decimal
Decimal

Decimal
Drecimal
Decimal
Decimal
Drecimal
Decimal
Decimal
Drecimal
Decimal
Decimal
Drecimal
Decimal
Decimal
fo..}

Absorber temperature

Diecimal
Deecimal
Decimal
Drecimal
Drecimal
Decimal
Drecimal

PMMConstType
DINT

DINT

INT

INT

INT

INT

INT

INT

INT

INT
PMMDatacopy
PMMStatusType
BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL

BOOL
PMMYarType

DINT
DINT
DINT
DINT
DINT
DINT
DINT

3

Fig. 13.7:

Variable ,absorber temperature’

54

Revision 01/2020 EN



—O
PowerMeasuringModule PMM PRIMES

13.4 PowerMeasuringModule PMM with EtherNet/IP™
The PowerMeasuringModule PMM is put into operation with EtherNet/IP™ according to the following scheme:
e Address assignment (automatically via DHCP or manually)

e [nstallation of the EDS-file
e Transfer of the data to the control unit

The EDS-file contains all identification- and communication parameters of the device. After the integration of
the EDS-file (PRIMES-CD-Path: Tools/EDS Hardware Installation Tool) the PowerMeasuringModule PMM can
be added as a new module.

13.4.1  Module configuration

Insert the PowerMeasuringModule PMM module by clicking the right button on Ethernet --> New Module .
The name of the device can be chosen freely.

M Module Properties: Local (PMM-EN 1.1)

Genetal | Connection | Module Info | Intemet Protocol | Port Configuration | Network |

Type PHMEN PMM

Vendor Primes GrbH

Parent: Local

Mame: | | Ethemet Address

Der i O Pivete Newwok: 1321881, ||

® IF Address 192 . 168 . 116 . 78
(O Host Name:

Module Definition
Revision: 11
Electronic Keying  Compatible Module

Connechons: Exclusive Owner | input_CP=101, Output_C

Status: Offine Appl

Fig. 13.8:  Entering device name and IP-address

13.4.2  Setting the IP address

The IP address is set by means of two hexadecimal coding switches inside the device.

Lo g

ding switches

Fig. 13.9:  Rotary switches for setting the IP address

Revision 01/2020 EN 55
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If both rotary switches are set to 0, the address is assigned by DHCP. In case of addresses in the range of
1-254 (hexadecimal Ox01 to OXFE), the address is set by means of the network segment 192.168.1.xxx.

“xxx” stands for the preset number of the rotary switches.
If you set the rotary switch to OxFF = 255, the programmed IP address is completely accepted.

Example:

The address 192.168.1.243 should be set.

243 (decimal) 2 F3 (hexadecimal)

» Switch position: SW2=F; SW1=3

13.4.3

Setting the IP address via a web browser

The first three bytes of the IP address can be set by means of your web browser via a web interface. The
fourth (last) byte is set via the rotary switches and as described in chapter 13.4.2 on page 55.

In order to read out the current IP address of the PowerMeasuringModule PMM in the network, the program
"EthernetDeviceConfiguration" is required. It can be found on the enclosed data medium.

The PowerMeasuringModule PMM has to
be turned on.

1. Start the program "EthernetDeviceCon-
figuration".

2. Click the Geréte suchen (Search De-
vice) button.

<@ The dialogue window is opened and the
found devices are listed. The IP address
of the PowerMeasuringModule PMM
can be found in the line of the device
type "netIC".

&~ Ethernet Device Configuration = )
Datei Optionen 2
Gefundene Geréte Suchen: nachster yorheriger
MAC Adresse | Geratetyp | Gerstename | 1P adresse | Protokoll
Geraite suchen ‘."-rr@nﬁgumeren >
Ly | T
- =

# Ethernet Device Configuration E_\_g
Jatei Optionen 2
Gefundene Gerate Sychen | pachster vorheriger

00-03-FF-D2-CE-DS

SIMATIC-PC 10058pvm
"l " g =

00-02-A2-2866-33  netlC neliC [SN=00025775, ...
b —

172.29.102.1

DCP
- T m— e m e oD e DR e s T Te— oy
192.168.1.14 Netldent
-— e e e o e e e e e = o= ool

Gerate suchen

Konfigurieren

56
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Please mind for the next steps, that the IP
address of the network interface card of
your PC has to be within the address range
of the PMM.

3. Start your web browser.
4. Enter the IP address of the PMM in the
address line.

The dialogue window of the web
browser interface is opened.
5. Click Settings.

The registration window is opened.

Please mind the correct use of capital and
small initial letters.

6. Enter the user name User.
7. Enter the password User.

8. Click the Anmelden = Register button.

| W Status von Rockwell Netz | £2 |]_
Metzwerkverbindungsdetails @

b Netawerkverbindungsdetaiks: |

Eigenschaft et F

Yerbindungsspezifisches. ‘

Microsoft Huperw-Netzwerkadapter #2
00-15-60-74-2C10

e 1)
19216811
e -l

192.168.116.254

Beschreibung
Physikalische Adresse
NHREE gt
IPvd-Adresse
o o R
|Pvd-Standardgateway
IPv4-DNS-Server
IPd- W/ INS-Server
NetBIOS uber TCPIP ak... Ja
Verbindungslokale IPvE-... feB0:a865:8aakef2:a1 714
|PwE-Standardgateway
IPvE-DNS-Server

If no connection can be established, this can have the following rea-
son:

The communication software of the PMM is not up-to-date (version
1.5 is required).

%) qk9608c0 - Remotedesktopverbindung =

< nex x

€ = C [1192168114/homesht &

Home Firmware Update File Upload Reset Diagnostic

Settings

= o : i z =

netX Device

Welcome to the administration interface of your netx device

Here you can set different operating parameters and execute remote functions

Device Information

Property Value

Product Name: netIC so

Device Number: 1541100

Serial Number: 26775

MAC Address: 00:02:a2:28:eh:33

Authentifizierung erforderlich

Fir den Server http:/192,168. 1 14:80 ist ein Mutzernarme und
ein Passwort erforderlich, Der Server rmeldet Folgendes: neti,

Mutzername:  User

ik

Passwort

Anmelden Abbrechen
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The current IP address of the PMM is

Parameter Current Value New Value

dlsplayed. . IP Address  122.168.1.14 192 . 168 L1 .4
9. Change the address according to your
. Subnet Mask zss.255.255.0 255 . 255 . 285 .o
wishes.
Gateway 0.0.0.0 0 .o .0 .o
Notice: Maode static ® stacic dhep bootp
The Mode selection field must always be left submit | { discard | | clear
static!
Switching to dhcp or bootp leads
to a loss of communication with the
PowerMeasuringModule PMM. *
10. Click the Submit button. The device ad- Parameter Current Value New Value r=-
dress is transferred. IP Address 19z.168.1.14 [132 . B8 1z 1 14
11. Please mind that the last byte of the IP Subret Mask 25s.255.255.0 265 . [85 = =™ | b
address of the PMM is set by means of Galeway  0.0.0.0 0 b o b
two rotary switches (see chapter 13.4.2 Mode p— Sl e |- e
on Dage 55) submit | | discard clear

e The PMM is now reprogrammed.
The |F settings have been accepted.

12. Turn off the PMM and turn it on again so
that the new address is taken over.

18. Reset the network interface card of your
computer to the new address as well.

14. Check the communication with the
PMM.

13.4.4 Module definition

With regard to the module definition the name “Exclusive Owner” is selected in the drop-down box
(see Fig. 13.10 on page 58). The automatically entered data sizes of 66 for input and 1 for output are kept.

M Module Definition E]

FRievision: v 1|88
Electonic Keying: Compatible Module v
Connections:
[ruame | | Remote Data size
Input Input_CP 101 66
Exclusive Ovwner SINT
Output: | Cutpud_CP| 100 1

a8 1 [ Cancel ] [ Help

Fig. 13.10: Module Definition
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After the confirmation of all entries, the module is created and appears in the list of Ethernet devices (see @
13.11 on page 59).

#%/ RSLogix 5000 - FirstRK in PMM_B_B_2013_EtherIP.ACD [1769-124ER-QB1B 20.12]*

File Edit View Search Logic Communications Tools Window Help

aEH & ' ® State._Firish v o amg I

flem Flun 08 ¥ RunMode B Pan [UseviE
No Forces »_| [ Controller OK

™ [T Battery DK
WBlEES 2 m ook

4
([0 <ok £ X J

Controller Organizer

™

M)

=145 Controller FirstRiC
& controller Tags
[ Controller Fault Handler
[ Power-Up Handler
=& Tasks
= £ MainTask
=] *.'1 MainProgram
Program Tags
Eh MainRoutine
M
[ Unscheduled Programs
=23 Motion Groups
3 Ungrouped Axes
= 9 Add-On Instructions
# L5 PMMDatacopy
=5 Data Types
# L, User-Defined
& Cﬁ Strings
# L Add-on-Defined
* lﬂ Predefined
# L Module-Defined
3 Trends
= &5 1} Configuration
= [ 1769 Bus
{1 [0] 1769-L24ER-QB1B FirstRK
=51 Embedded /0
‘ [1) Embedded Discrete_10
= 3 Expansion 1/O

Fan e ey

abed pe)

[
= & Ethernet
l [ 1769-L24ER-QB1B FirstRK l

A" P1M-EN PMMENT

L I NN N I S B S - .- ‘
] Module Defined Tags

17 PMMENT ]

) PMMEN1:0O
Description
Status Running
Module Fautt

Fig. 13.11: Deuvice list in the directory tree

As far as the controller tags are concerned, the PowerMeasuringModule PMM now has an entry in its 1/0
range. These data have the format Array of SINT, which means that a conversion of the data into the struc-

tural variables of the PowerMeasuringModule PMM has to be done (same procedure as for DeviceNet™). As
soon as the control is in RUN Mode, the variables are constantly updated.

e RSLogix 5000 - FirstRK in PMM_B_

File Edit Yiew Search Logic Communicat

BEEE S LBE o

Rem Run ¥ ™ Run Mode
No Forces » M Controller 0K

. " [T Battery OK
|No Edits = m 100k
Controller Organizer

& I =& Cnrllr irstP.K
Fig. 13.12: RUN-Mode
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The status of the shutter can be found in the variable: PMMEN1:1.Data[1] under “Value* (see Fig. 13.13 on
page 60). A “2” stands for a closed shutter. As soon as the shutter is opened manually, the value changes

to “1”. This is a simple procedure in order to check the communication.

# Controller Tags - FirstRK(controller)

Scope: :@FirstRK v‘ Show: |All Tags | 57,
Name :EIIuIVaIue “lcheMask “ISter |Dala Type ID-"' Ex
|+ PMMConst o) forod) PMMConstType | =
|+ PMMConstant 0 Decimal DINT E
|| = PMMENT: Tl ol _OS02PMM_EN_... g
PMMEN1:1.ConnectionF aulted 1] Decimal BOOL .
PMMEN1:l. RunMode 1| | Decimal ‘BOOL

| — PMMEN1:LData it {...) Decimal SINT[EE]

I e e . e — " Decimal SINT

|+ PMMENT:1.Data[1] 2] [ | | Decimal SINT 3

B T T e | >

Fig. 13.13: Status of the shutter

As soon as the add-on instruction “PMMDataCopy” is included in the program, the PowerMeasuringModule
PMM variables can be monitored directly (Fig. 13.14 on page 60).

Fig. 13.14: PowerMeasuringModule PMM variables

# Controller Tags - FirstRK(controller)

Scope: | [FirstAK v | Shgwe AllTags | r
Name =2(o [Value «|Force Mask___ *+[Siyle | Data Type | Description | Canstan # L
+ Locat 20 [P} [0S} AB1763_SON_3.. | -
= PMMCommend | fenn} Lo} PMMCommandType /[
- PMMCommand Start_Measuement o Decimal BOOL ¥
|| PMMCommand.da_open_shutier o Decimal BOOL
|| PMMCommand do_close_shuitter 0 Decimal BOOL
| PMMCommand not_usedd o Decimal BOOL
- PMMCommand not_uzedd o Decimal BOOL
|| PMMCommand rot_wseds o Decimal BOOL
|| PHMCammand not_useds o Decimal BOOL
| PMMCaommand.da_Resel o Decimal BOOL
|| = PMMCanst {ena} [ PMMConstType O
||+ PMMCanst MaCapacty 4000000 Decimal DINT
||+ PMMConst MinmumE nergy 400000 Decimal DINT
+ PMMCaonst MinlnTime 1 Decimal INT
+ PMMConst MadnTime looo Decimal INT
+ PMMConzt MammumPawer s000 Decimal INT
+ PMMCanst Mindbs Temp o Decimal INT
+ PMMConst MaxibsT emp a0 Decimal INT
+ PMMConst PulsDudyail 1 Decimal INT
+ PMMConzt. Type 257 Decimal INT
|| +/PMMConst Release 257 Decimal INT
|| # PMMENT fecoll ool _0S0ZPMM_EM_ . O
+ PMMENA:0 feen} [ _ D502 PMM_EN_ O
T [aae)} {oee) PMMD atacopy C
— PMMStatus 1ae0} Loeed PhiMStahus Type |
| PMMStatus Ready_for_Measurement 1 Decimal BOOL
- P Status. Measurement_Running o Decimal BOOL
| PMMStatus. Measurement_finished o Decimal BOOL
| PMMStatuz Abzorber_to_hot o Decimal BOOL
| PMMSatus. PMM_is_idle o Decimal BOOL
- P Status. Iradistion_faiue o Decimal BOOL
- PhMStatuz. Start_Acknowledge o Decimal BOOL
| | PMMStatus, Shutier_Acknovledgs o Decimal BOOL
| PMMStatus Shutter_is_open o Decimal BOOL
- PMMStatus. Shutter_is_Closed 1 Decimal BOOL
| PhiStatus. S hutter_is_moving o Decimal BOOL
- PMMStatuz Shutter enor brecut o Decimal BOOL
B e g e W W mmm mmm e wem e ™l soou
| PMMyar [ [ PMMVaType O
_I + PMMVar RemaringCapacity 2731863 Decimal I DINT
|+ PMMVarAbsorberT emperature 31675 Decimal DINT
_I + PMM¥ar Housingl o Decimal I DINT
- + PMMY ar Housing2 il Decimal DINT
|+ P Housingy o Decimal | o
- + PibYar MesuredEnergy o Decimal DINT
_I + PMMVar MeasuredPower 0 Decimal I DINT
- + PMMar MeasuredliradT ime o Decimal DINT
AR N R R T Ty 3 M

60
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14 Connection in the EtherCAT®

EtherCAT® stands for Ethernet for Control Automation Technology and is an Ethernet-based

field bus. EtherCAT® is optimized for the recognized bus or line structures of field buses. Within this topol-
ogy, the EtherCAT® slave participants are connected in a series. To make this possible, each EtherCAT® slave
participant has an incoming and a continuing Ethernet connection.

The EtherCAT® network is configured in Windows® with the TwinCAT® automation software. The electronic
data sheets of the connected EtherCAT® devices, the so-called ESI files (EtherCAT® Slave Information) are
required for configuration. Each EtherCAT® device needs an individual ESI file made available by the respec-
tive device manufacturer.

TwinCAT® 3 contains all languages in accordance with IEC-61131-3. The program for the PMM is written in
ST (Structured Text).

Requirements for connecting in EtherCAT®:

¢ The TwinCAT® software is installed on the PC (detailed installation instructions can be found on the
manufacturer’s (Beckhoff) website).

e The ESI file (the file PRIMES PMM ECS Vx.x.xml is located on the PRIMES USB stick) is copied in the
TwinCAT directory (usually in the folder c:\TwinCAT\3.x\Config\lo\EtherCAT).

e The PMM is connected via an Ethernet patch cable or CAT5e quality crossover cable.

@ The following descriptions relate to the TwinCAT® Version 3.1. The TwinCAT® displays shown can
be changed in keeping with the build version.

141 Connect the PMM into the device tree

1. Start the TwinCAT system manager. Solution Explorer - R x
2. Mark the project tree I/O --> Devices the device =
iconDevice (EtherCAT) and click on Scan in the A g R T O A i
4 gl TwinCAT Pr
context menu. g piel
The PMM icon appears in the device tree. & MoTIoN
« H@rLc
£ « [ rMm
{; Devices + Gl PMM Project
g . 3 Bxternal Types
o ‘1 De‘\'":e 3 {EthETCJ:lTJ =] Re!elen(e);
3 Im&ge 3 DUTs
CJ GVLs
*® Image-info + @ POUs
=v_-] MAIN (PRG)
2 SyncUnits 2 VIsus
b PlcTask (PlcTask)
Inputs 22 Pt
‘ G'U'C[JU‘!' 4 [E@] PMM Instance
“ PlcTask Inputs
i InfaData Wl PicTask Outputs
[T ————————————— =1 D SAFETY
s Box1 (PMM-Ethercat] " oo ac..
L e e o o o o N ] + @vo
4 %% Devices
4 "% Device 3 (FtherCAT)
] Add New Item.. CtrlsSh
il Add Existing Item... Shift+A
X Remove Del
Change Netid...
Save Device 3 (EtherCAT) As...
3% Ma
Append EtherCAT Cmd
Append Dynamic Container
Online Reset
Online Reload
Oniine Delete
W oscn [3
Change Id.

Revision 01/2020 EN 61



PRIMES

PowerMeasuringModule PMM

14.2

1.  Open the PMM Ethercat box.
2. Open the subdirectory for the input
data TxPDO.

Process data mapping

3. Mark the first two bytes (status
bytes) in the project window and
click on Change Multi Link... in the
context menu.

4. Mark the input Status byte and
click on OK.

Solution Explorer

4 |== Device 3 [EtherCAT)
: :. Image
f.. Image-Info
pror Synclnits
Inputs

WM Outguts

B InfoData
| . ~w Boxl (PMM-Ethercat)
| 4 =170
# 1Byteln [0)
[T

1Byteln (2)
1Byteln )
1Byteln @ [®
1 Byteln (5)
1 Bwte In (6)

4-&*:(%4'

=

ey — — — o

TwinCAT Projectl

(=N name Online Type Size  >Addr. In/Out UserlD Linkedto

Hi =) 0 USINT 10 390 Input 0
L11 8yte1n 0 USINT 10 400 Input 0
#11Byt *3  Online Write... USINT 1.0 410 Input 0

#/ 1Byt 3  Online Force... USINT 1.0 420 Input 0
FI1BYY 3% Rujesce Force USINT 10 430 Input 0
#11Byt USINT 10 440 Input 0

# 1Byt =y i Y | usmT 10 450 Input 0
#11Byt| S0 Addto Watch USINT 10 460 Input 0

# 1Byt Remove from Watch USINT 10 470 Input 0
FIBA o Change Link., USINT 10 480 Input 0
#11Byt = USINT 10 490 Input 0

#11 Byt Eisgosblutilpt USINT 1.0 500 Input 0

# 1Byt Clear Link(s) USINT 10 510 Input 0
#1Byt Save ltem As... USINT 10 520 Input 0

#1 1 Byte TA 18] 0 USINT 10 530 Input 0

I #11 ByteIn (15) 0 USINT 10 540 Input 0
#1 1 Byte In (16) 0 USINT 10 550 Input 0

#11 ByteIn (17) 0 USINT 10 560 Input 0

#11 Byte In (18) 0 USINT 10 570 Input 0

#11 Byte In (19) 0 USINT 10 580 Input 0

#11 Byte In (20) i USINT 10 500 Input 0

#11 ByteIn (21) i USINT 10 600 Input 0

f v
B | Attach Variable 2.0 Byte(s) Unﬂ.lt)

S

Search: E]

MM Instance
. MAIMN. prmstatus - >
1. statushits >
. MAIN pmmdata
-4 pmm
MinlradiationTime > 1B 512608.0, IMT [2.0]
MaxlradiationTime > 1B 5126100, INT [2.0]
MaxPower > |B512612.0, INT [2.0]
MindbsorberTemp > IB 512674.0, IMT [2.0]
tMaxabsorberTemp > IB 512616.0, INT [2.0]
PulezDuration > |B 5126180, INT [2.0]
Ptk Type > |B 512620.0, IMT [2.0]
PtiMRelease > |B 5126220, INT [20]

1B 512565.0, PMMStatusU nion [2.0]

IB 10F E

] i | »

IB 512565 0, PR Statushitsstruct [2.0]

Show Yariables

9 Unused

() Used and unused
[ Exclude disabled
Exclude other Devices
Exclude same Image
Show Tooltips
[T Sort by Address

Show Yariable Types
[ Matching Type
tatching Size
] &0 Types

[ Array Mode
Offsets

Continuous

[ Shaw Dialog
Yariable M ame

Hand over
Take owver

Cancel Ok
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5. Mark all remaining bytes in the proj-
ect window and click on Change TwinCAT Projectl >
Muilti Link... In the context menu. oAddr.. In/Out UserlD Linkedto

k11 ByteIn (10) USINT
y USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT
USINT

L ow oW bn
- i
o bbbk

B &
=

6. Mark the input In bytes and click (7 Attach Variable 640 Byte(s) ‘l co —— . - =50
on OK. - - - o
Search: s | ShowVariables
—] Unused
() Used and unused
Exclude dizabled

MM Instance
MalM. promdata >

fo ﬁ

Exclude other Devices
Exclude same Image
[H] Show Tooltips

Sort by Address

1B 512600.0, PMMY arlnion [54.0]

Show Y ariable Types

Matching Type
Matching Size
All Types
Aray Mode
Offsets
Continuous
Show Dialog
ariable Mame

[ Hand owver
N [] Take owver

Cancel | ()3 |

7. Open the subdirectory for the output 4 Fvo
data RxPDO. 4 Devices
a4 == Device 3 (EtherCAT)
jg Image

jE Image-Info
z Synclnits
Inputs
W Outputs
[ InfoData
r Boxl (PMM-Ethercat)
1. TxPDO
4 | 1.RxPDO|
- 1 Byte Out (0)
[ WeState
» [ InfoData
ﬁﬂ Mappings

[
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8. Mearkthe command byte n the T

pl.’O]eCt.WIndOW and click on Change > Name Online Type Size  Address In/Out UserD Linkedto
Link... in the context menu. 1 Byte Out . o Lo Output 0
M ChangeLink
Clear Link(
Goto Link Variable
Take Name Over from linked Variable
Display Mode »
Add New tem... Ctrl+Shift+A
X Delete Del
Move Addre
*3  Online Write...
Online Force...
X Release Force
£ Add to Watch
Remove from Watch
q — <
9. Mark the output Out bytes and click i Adtach Vrisble 1 Byte Out (0]{Output) [
on OK.
Seok 3 Show Yariables
:] @ Unused
PLE Used and unused
M [7] Exclude disabled
PrM Instance Euslude ther Devi
- MAIN primeemimand > OB 512567.0, PMMCammandUnion [1.0] Heuce oinet Levioss
B promcommandbits > 0B 512567 0, PMMCommandbitsstruct [1.0 Euclude same Image
/TE [1.0] Show Tooltips
[T Sort by Addiess
Show Wariable Types
[ Matching Type
Matching Size
[7] &0 Types
Anap Mode
Offgets
[ Continuous
[7] Show Dialog
Wariable Name
Hand over
] Take over
l n G Cancel 0K,

Once mapping has been completed, the variable groups and their current states can be displayed in the
program window (main [online]).

TwinCAT Ethercat i

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help
Sl e S | 8 Ga 9 - - DG b [Release - [ TwinCAT RT (6) -2 Bl =T o e
- CITVR = - | R - RN A = a— ]

Solution Explorer
o

= PROGRAM MAIN
g Solution ‘TwinCAT Ethercat PMM-3' (1 project)

= 2 VAR
) “a TwinCAT Projectl .? nCounter AT 3Q* :INT:

. @l svsTEm . Starti -

- 5 artMeasurement :

MOTION 5 Startlaser : BOOL; // to ate Laser pulse
4 7 Result: BOOL;

MM 8
PMM Project 9 StartM : R _Trig;
> [ External Types 10| TPInst : TF;

. .3 References

4 [y DUTs
ﬁ‘lg PMMCommandbitsstruct (STRUCT)
&2 PMMCommandUnion (UNION)
ﬁl; PMMMeasurementStruct (STRUCT)
&2 PMMStatusbitsstruct (STRUCT)
& PMMStatusUnion (UNION)
& PMMVarlist (STRUCT)
&2 PMMVarUnion (UNION)
&2 States (ENUM)

1 GVLs

a4 [ POUs
=7 waam mom

prmdata AT $I*: PMMVarUnion;
prmstatus AT $I*: PMMStatusUnion;
prmcommand AT Q% :EMMCommandUnion;

prrMeasurement : PMMMeasurementStruct:

Constants and Vars a:

2z
3

Fig. 14.1:  Indication of the variable groups and their current states
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Example: States of the status bits

TwinCAT Ethe i

File Edit View Project Build Debug TwinCAT PLC Tools Scope Window Help

Solution Explorer
o Solution TwinCAT Ethercat PMM-3' (1 project)
4 @il TwinCAT Projectl
> (@l SYSTEM

1) = awi=>

PMM Project
> [ External Types
» «al References
4 [ DUTs
ﬁ(; PMMCommandbitsstruct (STRUCT)
ﬁ'{; PMMCommandUnion (UNION)
ﬁ'{; PMMMeasurementStruct (STRUCT)
2 PMMStatusbitsstruct (STRUCT)
@g PMMStatusUnion (UNION)
ag PMMVarlist (STRUCT)
ag PMMVarUnion (UNIOM)
&t States (ENUM)
3 GVLs
4 [y POUs
(5] MAIN (PRG)
3 VIsUs
[ PlcTask (PlcTask)
28 PMM.tmc
4 [T] PMM Instance
> PlcTask Inputs
» [ PlcTask Qutputs
(53] SAFETY

e -+

vo
4 " Devices
4 = Device 3 (EtherCAT)
*8 Image

Pl

*8 Image-Info
> 2 SyncUnits
3 Inputs

Fig. 14.2:  States of the status bits
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Expression

nCounter
StartMeasurement
StartLaser

Result

StartM

TPInst

pmmdata

pmmstatus

@ statusbyts

= & statushits
Ready_for_Measurement
Measurement_running
Measurement_finished
Absorber_too_hot
idle
Iradiation_failure
Start_acknowdedge
Shutter_Acknowledge
Shutter_is_open

+
e @%@ e @ e e

Shutter_is_closed
Shutter_is_moving
Shutter_Err_Timeout
Shutter_Err_AngleSensor
bCanfigError
bTriggerTemperature
bTriggerPhoto

@ LR

+ @ pmmcommand
+ @ pmmMeasurement
@ state

RS B
BE L.

Type

INT

BOOL

BOOL

BOOL

R_Trig

T

PMMVarUnion
PMMStatusUnion
ARRAY [0..1] OF BYTE
PMMStatushitsstruc:
BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT
PMMCommandUnion
PMMMeasurement=...
STATES

Finish

Revision 01/2020 EN

65



—O
PRIMES PowerMeasuringModule PMM

15 Maintenance and service

The operator is responsible for determining the maintenance intervals for the measuring device.
PRIMES recommends a maintenance interval of 12 months for inspection and validation or calibration.
If the device is used only sporadically, the maintenance interval can also be extended up to 24 months.

15.1 Protective window replacement

The protective window in the beam entrance is a wearing part and can be replaced if necessary. Low levels
of contamination of the protective window can be carefully removed when cooled with Isopropanol (observe
the manufacturer's safety instructions). In case of heavy, non-removable contamination or damage, the pro-
tective window must be replaced with a new one.

The protective window is coated with an antireflection coating and has low reflection values of less
than 1 %. To avoid increased reflection values, use only original PRIMES protective windows.

Protective glass diameter 55 mm
Glass thickness 1.5 mm
Order number 410-070-021 (1 piece); 410-070-031 (10 pieces)

15.1.1  Safety instructions

/N\ CAUTION

Burns due to hot surface

After a measurement the absorber below the protective glass is hot. Unintentional contact
during the protective glass exchange could lead to burns.

» Do not exchange the protective glass directly after a measurement.

» Let the device cool down for an adequate period of time. The cooling period can vary de-
pending on the laser power and the exposure time.

NOTICE

Damage/Destruction of the protectice window due to burn-in

Contamination and fingerprints on the protective window can lead to damage or shattering
or splintering of the protective window during measuring operation.

» Only replace the protective window in a dust-free environment.
» Do not touch the protective window.

» When exchanging the protective window wear powder-free latex gloves.
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15.1.2  Dismounting/Mounting

4 screws M3 x 6 mm

o@o— Protective window retainer

© — Teflon disc

Protective window

O-ring

Fig. 156.1:  Exploded view protective window mounting

Observe the safety instructions in ,15.1.1 Safety instructions* on page 66.

Remove the four screws at the protective window retainer (Torx TX 10; hexagon AF 2.0 for older ver-
sions).

3. Remove the protective window retainer.

4. Push down the protective window using a blunt object. Only touch its edge and take it out carefully
(see Fig. 15.2 on page 67). In case the o-ring clings to the protective window, remove it and reinsert it
into the aperture.

Carefully insert the new protective window.

Place the teflon disc on the protective window.

Place the protective window retainer on the protective window and fasten the screws.

N —

No o

Fig. 15.2:  How to lift the protective window
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15.2 Exchangeable cassette (Option)

As an option, the PowerMeasuringModule PMM can be supplied with an exchangeable cassette. As far as
this version is concerned, the protective glass is framed in a cassette, which can be exchanged easily and
without any tools.

15.2.1  Taking out the exchangeable cassette

1.
2.
3.

o Ok

Observe the safety instructions in |,15.1.1 Safety instructions® on page 66.

Please turn off the laser and let the device cool down.

Please ensure that moving parts, e.g. robot arms are at a standstill and that they cannot be set in motion
unintentionally.

Open the shutter.

Push the button of the cassette locking (the exchangeable cassette is automatically lifted by an ejector).
The exchangeable cassette can now be pulled out to the side of the housing.

1. Open shutter

3. Pull out the exchangeable cassette

Fig. 156.3:  Removing an exchangeable cassette
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15.2.2 Inserting of an exchangeable cassette
1. Fit the new exchangeable cassette in the milling groove (with the gasket pointing upwards), see

on pag 9
2. Keep the button of the locking pressed while pushing the exchangeable cassette into the housing. As
soon as you release the button, the exchangeable cassette is locked.

Milling grove

Locking

Fig. 156.4:  Depiction of the exchangeable cassette

15.2.3 Exchanging the protective glass of the exchangeable cassette

The exchangeable cassette can be dismounted in order to the protective glass or to exchange it completely.
The protective glass is held in the exchangeable cassette magnetically by means of a retaining ring. This
retaining ring can be pushed out of the exchangeable cassette through a drilled hole in the housing.

When reassembling, please ensure that the Teflon disc of the retaining ring points towards the protective
glass.

In case of older devices, the retaining ring and the exchangeable cassette are screwed together.

Retaining ring

Protective glas

Magnet, 4 x on the circumfrence Drilling @ 3 mm

Exchangeable cassette Sealing ring

Fig. 15.5:  Exploded view of an exchangeable cassette
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16 Measures for the product disposal

According to the Electrical and Electronic Equipment Act (ElectroG) PRIMES is obliged to dispose PRIMES
measuring devices manufactured after August 2005 free of charge. PRIMES is registered as a manufacturer
with the EAR foundation (German register for electronic waste).

Registry number: WEEE-Reg. — Nr. DE65549202.

You are welcome to return PRIMES measuring devices that are to be disposed free of charge to our address
(this service does not include shipping costs):

PRIMES GmbH
Max-Planck-Str. 2
64319 Pfungstadt
Germany
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17 Technical data

Measurement parameters
Power range

Wavelength range

Max. beam diameter

Max. power density (peak) | > 10 mm
on the absorber (approx.

25 mm underneath the 10-3 mm
protective window) at

beam diameters 3-1.5mm

<1.5mm
Irradiation time

Min. on/off times (duty cycle)
for pulsed lasers

Max. laser rise time
Energy per measurement
Recommended energy per measurement

Total duration until measurement value
output

Total duration until measured value
output for devices with reduced thermali-
zation time (type A3s)

Nominal measurement frequency

" Please read the information on the identification plate to determine if your device is equipped with

a standard or advanced absorber.

2The stated limit values are to be understood in correlation with the permitted maximum energy (E =P - 1).

Device parameters
Max. absorber temperature

Max. angle of incidence perpendicular to
inlet aperture

Max. centered tolerance

Measuring accuracy at angles of inci-
denceuptob®

Reproducibility

Standard absorber "

400 -6 000 W 2

Standard absorber "

400-12 000 W2
900 - 1 090 nm
30 mm
4 kKW/cm2
5 kW/cm?
10 kW/cm2
12 kW/cm2
0.1 -1.0 s ? (depending on laser power)

50 ps
(e.9. max. 10 kHz at 50 % duty cycle)

100 pys
50-3000J
300 -500J

<15s

<bs

400 Joule: 1 cycle/min
3 200 Joule: 1 cycle/10 min

120 °C
+5°

+2.0mm

+3%

+1%

Advanced absorber "

Advanced absorber "
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" Please read the information on the identification plate to determine if your device is equipped with a
standard or an advanced absorber.
The identification plate shows as an example the PowerMeasuringModule PMM PROFINET®.

~ PRIMES ~ PRIMES
Type PowerMeasuringModule Type PowerMeasuringModule
PMM PROFINET® PMM PROFINET¢{
S/N 00000 Buit 0000 CE€ S/N 00000 Built o000 C€
www.primes.de www.primes.de
When a PMM PROFINET marking is made, a When a PMM PROFINET A marking is made, an
standard absorber is built into the device. advanced absorber is built into the device.

The configuration of your device with the possibility to measure pulsed lasers can be found on the identifica-
tion plate.
The identification plate shows as an example the PowerMeasuringModule PMM PROFINET®.

PRIMES

Type PowerMeasuringMaodule
PMM PROFINET
S/N 00000 Built odoo C€

www.primes.de

With the P marking, pulsed lasers can also be measured.
The device is equipped with an advanced absorber.

The configuration of your device with a reduced thermalization time can be found on the identification plate.
The identification plate shows as an example the PowerMeasuringModule PMM PROFINET®.

~ PRIMES

Type PowerMeasuringModule
PMM PROFINET®
S/N 00000 Built o (€

www.primes.de

With the 3s marking, the device is designed for a reduced thermalization time.
The device is equipped with an advanced absorber.

The configuration of your device with the possibility to measure pulsed lasers and a reduced thermalization
time can be found on the identification plate.
The identification plate shows as an example the PowerMeasuringModule PMM PROFINET®.

PRIMES

Type PowerMeasuringModule
PMM PROFINETS®
S/N 00000 Built Ovoo C€

www.primes.de

With the AP3s marking, pulsed lasers can also be measured and the device is designed for a reduced thermalization
time. The device is equipped with an advanced absorber.
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" Please read the information on the identification plate to determine if your
PMM PROFINET® LWL with UL marking is eqipped with a standard or advanced absorber.

PRIMES PRIMES

When the PMM PROFINET® LWL with UL marking When the PMM PROFINET® LWL with UL marking
has the designation standard absorber has the designation advanced absorber
a standard absorber is built into the device. an advanced absorber is built into the device.

Power Supply, Limited energy, SELV

DC IN 24V DC === +25 % / -20 %; 250 mA
DC OUT 24\ DC === /max. 5 A

Interface (selectively) PROFINET®/ PROFINET® Fiber optics
PROFIBUS®

Parallel

DeviceNet™

EtherNet/IP™

EtherCAT®

Dimensions (LxWxH)

* closed 200 x 100 x 89 mm

e open 246 x 100 x 227 mm

Weight (approx.) 2.2 kg
CUmgebungsbedingungen

Operating temperature range 15-40°C

Storage temperature range 5-50°C

Reference temperature 22 °C

Permissible relative humidity (non-condensing) 10-80 %

Pollution degree 3 (industrial environment)

Max. altitude of operation 3000 m

Max. nonoperating altitude 12000 m
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Dimensions

100

88,5

o

0

200

134,5

52

245,21

All dimensions in mm (general tolerance ISO 2768-v)

74

Revision 01/2020 EN



—O
PowerMeasuringModule PMM PRIMES

19 Declaration of Incorporation of Partly Completed Machinery

Original Declaration of Incorporation of Partly Completed
Machinery

according to the Machinery Directive 2006/42/EC, Annex || B

The manufacturer: PRIMES GmbH, Max-Planck-StralRe 2, 64319 Pfungstadt, Germany
hereby declares, that the partly completed machine with the designation:

PowerMeasuringModule (PMM)

Types: PMM
is in conformity with the following relevant EC Directives:

- Machinery Directive 2006/42/EC
- EMC Directive EMC 2014/30/EU
- Low voltage Directive 2014/35/EU
- Directive 2011/65/EC on the restriction of the use of certain hazardous substances (RoHS) in
electrical and electronic equipment

Authorized for the documentation:
PRIMES GmbH, Max-Planck-Str. 2, 64319 Pfungstadt, Germany

The technical documentation according to Annex VIl Part B of the Machinery Directive which
belongs to the partly completed machinery was drawn up. The manufacturer obligates himself to
provide the national authority in charge with technical documents in response to a duly substantia-
ted request within an adequate period of time.

This partly completed machinery is intended for the integration into a laser system. An initial
operation is strictly prohibited until it was ensured that the complete machine, into which the partly
completed machinery was integrated, is in compliance with the requirements of the EC-Directive
2006/42/EC as well as the Laser Safety, e.g. the DINENISO 12254, the DINEN 60825 and TROS.

y?, K&f C (/

N
Dr. Reinhard Kramer, CEO

Pfungstadt, April 26, 2017
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20 Manufacturer's Declaration

We, the PRIMES GmbH, declare under our sole responsibility that the device variant
PowerMeasuringModule PMM PROFINET LWL

meets the following requirements and standards:

e Guideline ,Profinet Cabling and Interconnection Technology*, Version 2.00 March 2007

e Pl-specification ,Physical Layer Medium Dependent Sublayer on 650 nm Fiber Optics” version 1.0 Janu-
ary 2008.

e |EC 61158-6-10/CD: 2010 Industrial Communication Networks — Fieldbus specification, Part 6-10: Ap-
plication layer protocol specification — Type 10 elements (PROFINET).
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21 Appendix

211 Add-On Instruction of the RSLogix 5000 Control Software

1

(End)

For more information, see the file "DeviceNet Project Report" on the enclosed data medium.

COP

Copy File

Source  PMMinput{d]
Dest  tempmemond]
Length 57

———COP

Copy File

Source tempmemory{26]

Dest PMM_VAR
Length 8

————COP
+ Copy File
Source  tempmemany2]
Dest PMM_Const

Length 2

r COP
Copy File

Source tempmemary(10]
Dest PMM_Const MinlmTime
Length 1

COP

Copy File

Source tempmemory{12]
Dest PMM_ConstMaxInTime
Length 1

OF

+ Copy File

Source tempmemary14]
Dest PMM_Const.MaximumPower
Length 1

COPR

Copy File

Source termpmemaory|16]
Dest PMM_Const.MinAbsTemp
Length 1

COP

Copy File

Source tempmemaory{ 18]
Dast PMM_Const.MaxAbsTemp
Length 1

COP.
Copy File

Source tempmemorny20]
Dest PMM_Const. PulsDurAvail
Length 1

T COP
Copy File

Source _tempmemary|22]
Dest  PMM_Const.Type

Length 1

OP
1 Copy File
Source  tempmemory]24]
Dest PMM_Const Release
Length 1

r COP
Copy File
Source  tempmemary(0]
[Drest PMM_Status
Length 1
QP
Copy File
Source  PMM_Command
Dast PMMoutput
Length 1
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21.2 Example for a Connection to a Siemens PLC via PROFIBUS®

PMM - Anschliisse
PMM - Data links
PMM - Attentes Profibus

Netzteil
Power supply CPU 317-2PN/DP
Bloc d'alimentalion

KTP 600 ‘
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