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PRIMES - the company

PRIMES is a manufacturer of measuring devices which are used to analyze laser beams. These devices are
employed for the diagnostics of high-power lasers ranging from CO,-, fiber- and solid-state lasers to diode
lasers. A wavelength 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

Development, production and calibration of the measuring devices is performed at PRIMES. 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 notes

Intended use
The device has been designed exclusively for measurements in the beam of high-power lasers.

Use for any other purpose is considered as not intended and is strictly prohibited. Furthermore, intended use
requires that you observe all information, instructions, safety notes and warning messages in this operating
manual. The specifications given in chapter 17 , Technical data“ on page 88 apply. Any given limit values
must be complied with.

If not used as intended, the device or the system in which the device is installed can be damaged or de-
stroyed. In addition, there is an increased risk to health and life. Only use the device in such a way that there
is no risk of injury.

This operating manual is an integral part of the device and must be kept in the immediate vicinity of the place
of use, accessible to personnel at all times.

Every person who is responsible for the installation, start-up or operation of the device must have read and
understood the operating manual and, in particular, the safety instructions.

If you still have questions after reading this operating manual, please contact PRIMES or your supplier for
your own safety.

Observing applicable safety regulations

Observe the safety-relevant laws, guidelines, standards and regulations in the current editions published by
the state, standardization organizations, professional associations, etc. In particular, observe the regulations
on laser safety as well as machine safety and comply with their requirements.

Before commissioning, it must be ensured that the entire machine in which the device is installed meets
these safety requirements. Otherwise the commissioning of the device is prohibited.

Necessary safety measures

The device measures direct laser radiation, but does not emit any radiation itself. However, during the mea-
surement the laser beam is directed at the device. This produces scattered or directed reflection of the laser
beam (laser class 4). The reflected beam is usually not visible.

Protect yourself from direct and reflected laser radiation while working with the device by taking the following
measures:

¢ \Wear safety goggles adapted to the power, power density, laser wavelength and operating mode of the
laser beam source in use.

¢ Wear suitable protective clothing or protective gloves if necessary.

e |f possible, also protect yourself from direct laser radiation and scattered radiation by using separating
protective devices that block or attenuate the radiation.

e |f the device is moved from its aligned position, increased scattered or directed reflection of the laser
beam occurs during measuring operation. Mount the device in such a way that it cannot be moved unin-
tentionally, i.e. by bumping or pulling the cables

e Install safety switches or emergency safety mechanisms that allow the laser to be switched off immedi-
ately.

e Use suitable beam guidance and beam absorber elements which do not emit any hazardous substances
when irradiated.

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.

8 Revision 13 EN - 02/2023
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Conversions and modifications

The device may not be modified in terms of design or safety without the explicit consent of the manufacturer.
The same applies to unauthorized opening, dismantling and repair. The removal of covers is only permitted
within the scope of the intended use.

Liability disclaimer

Manufacturer and distributor exclude any liability for damages and injuries which are direct or indirect con-
sequences of using the device not as intended or modifying the device or the associated software without
authorization.

Revision 13 EN - 02/2023 9
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2 Symbols and conventions

Warning messages
The following symbols and signal words indicate possible residual risks in the form of warnings:

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.

/\ 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.

Product safety labels
The following symbols are used on the device itself to indicate imperatives and possible dangers:

Read and understand the operating manual before using the device!

Do not grab insidel

General warning sign

Labeling according to WEEE directive:
The device must not be disposed of with household waste, but in a separate WEEE collection
in an environmentally friendly way.

P> D

—
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Further symbols and conventions in this operating manual

Here you can find useful information and helpful tips.

> Indicates a single instruction.
If several of these instructions appear one below the other, the order in which they are executed is
irrelevant or they represent alternative courses of action.

—

A numbered list identifies a sequence of instructions that must be executed in the specified order.

> Indicates the result of an action to explain processes that take place in the background.

@® Indicates an observation prompt to draw attention to visible feedback from the device or the soft-
ware.
Observation prompts make it easier to check whether an instruction was executed successfully.
Often they also guide to the next instruction.

E Points to a control element that is to be pressed/clicked.

<= Points to an element described in the text (for example an input field).

3 About this operating manual

This operating manual describes the installation of the PowerMeasuringModule PMM and the integration of
the device into the laser system via the respective fieldbus system.

In these operating manual, the abbreviated designation PMM is used.

Revision 13 EN - 02/2023
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4 Device description

41 Type overview
The PowerMeasuringModule PMM is available with a screwed protective window or with an integrated ex-
changeable cassette.

In the PMM with exchangeable cassette, the protective window is enclosed in a cassette that can be quickly
exchanged without tools (see chapter 15.4 on page 85).

PMM with screwed protective window PMM with exchangeable cassette

Screwed protective
window

Exchangeable
cassette

Fig. 4.1: PMM and PMM with exchangeable cassette

The different PMM types can be found in the information on the identification plate.

The devices differ by the interface, the absorber type (standard or advanced absorber), the possibility to
measure pulsed lasers, the reduced thermalization time and the measurable wavelength range.

In addition, devices with UL marking are available.

411 Distinction by interface and absorber type

Interface Standard absorber Advanced absorber
without mark “A” with mark “A”

PROFINET® — e .
PROFIBUS® PRIMES PRIMES
Bar‘:‘.‘"elN ™ Type PowerMeasuringModule Type PowerMeasuringMadule
E‘;"'Cﬁ 3IPTM PMM PROFINET® PMM PROFINE o
E:her Ci:cr® S/N 0000  Built 0000 S/N 0000  Built —0000

er 000000X C€ U 000000X C€ XK

532 nm cA 532 nm cA

www.primes.de

Tab. 4.1: Distinction by interface and absorber type
using the PMM PROFINET® as an example

www.primes.de

12
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41.2 Distinction by the interface, the possibility to measure pulsed lasers and a reduced
thermalization time

PROFINET® e
PROFIBUS® PRIMES

DeviceNet™
EtherCAT®

Further interfaces on
request

www.primes.de

Tab. 4.2: Distinction through the interface, the possibility to measure pulsed lasers and a reduced thermalization time
using the PMM PROFINET® as an example

41.3 Distinction by the interface and the measurable wavelength range

PROFINET® ——e
PROFIBUS® PRIMES
Parallel
DeviceNet™
EtherNet/IP™
EtherCAT®

www.primes.de

Tab. 4.3: Distinction by the interface and the measurable wavelength range
using the PMM PROFINET® as an example

41.4 Devices with UL marking

PROFINET® LWL (Fiber ——eo ——eo
optics) PRIMES PRIMES

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

Tab. 4.4: Distinction by the interface and the absorber type on the PROFINET® LWL (Fiber optics)
with UL marking.

Revision 13 EN - 02/2023 13
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4.2 Functional description

The PMM is used to measure laser power. After opening the shutter, the laser beam hits the absorber and
scattering light is registered by a photodiode. The absorber and the photodiode are protected from contami-
nation by the protective window. The shutter and the caps on the ports protect the PMM from contamina-
tion. Thus, the PMM can be used directly in the production environment in the process zone.

The PMM operates without cooling water and compressed air. The absorber cools off only through thermal
conduction to the ambient air.

Thanks to the availability of various fieldbus interfaces, the PMM can be integrated in nearly every existing
machine. The measurement results are transferred directly to the PLC.

Laser beam

Shutter Protective window

Protective window
mount

Cover caps

Port

Fig. 4.2: PMM with open shutter using the example of PMM PROFINET®

4.3 Measuring principle

The PMM offers a fast, passively cooled power measurement according to the calorimetric measuring prin-
ciple. The absorber of the measuring device is briefly irradiated with the laser beam. The irradiated energy is
determined by the temperature rise of the absorber.

The photodiode simultaneously determines the laser ontime. The high-frequency sampling rate of the
photodiode enables single pulse detection for pulses not shorter than 50 ps.

Thus, in addition to the average power, the peak power can also be calculated. In the second step, the ac-
tual laser power is calculated from the absorbed energy divided by the laser ontime.

14 Revision 13 EN - 02/2023
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4.4 Explanation of the product safety labels

Potential hazard areas are marked on the device with the symbols ,,Do not grab inside” and ,,General warning
sign®.

4.41 Warning of hand injuries/damage to the device

Do not grab inside

Under the protective window is an opening with the absorber. Touching the hot absorber can cause seri-
ous burns. Touching the absorber can lead to burn-in by the laser radiation at the points of contact. Burn-in
causes damage to the absorber and increases the scattered radiation. Do not grab inside the opening.

General warning sign

The protective window is hot after a measurement! Do not replace the protective window directly after a
measurement. Let the device cool down for an adequate period of time.

Contamination and fingerprints on the protective window can lead to damage or destruction of the protective
window during measuring operation. When exchanging the protective window wear suitable gloves.

=

G

5 |
Fig. 4.3: Product safety labels ,Do not grab inside” and ,General warning sign“

4.4.2 Warning of internally connected power ports

The product safety label ,General warning sign” indicates that the power connections are internally con-
nected 1: 1. Please refer to the information on the pin assignment of these two user interfaces in chapter 7
,Connections” on page 21|.

ORI RERNCIICNY o

Fig. 4.4: Product safety label ,General warning sign“

Revision 13 EN - 02/2023 15
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4.5 Scope of delivery and optional accessories

The scope of delivery includes:

e PowerMeasuringModule PMM

e USB stick (PDF of operating manuals, software, Embedding files *.gsd and *.gsdml, etc.)
e Operating manual

The following accessories are optional:

¢ Replacement protective windows (see chapter [15.3 on page 82)
¢ Replacement exchangeable cassette incl. protective window (see chapter [15.4 on page 85)

5 Transport and storage

NOTICE

Damage/Destruction of the device

Hard shocks can damage the absorber in the device.
» Handle the device carefully when transporting or installing it.
P Insert the transport lock into the device (see transport lock supplement).

» To avoid contamination, pack the device in a suitable plastic film or bag for shipping.

16 Revision 13 EN - 02/2023
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6 Mounting

6.1 Conditions at the installation site

The device must not be operated in a condensing atmosphere.

The ambient air must be free of gases and aerosols that interfere with the laser radiation (e.g. organic
solvents, cigarette smoke, sulfurhexafluoride).

Protect the device from splashes of water and dust.

Operate the device in closed rooms only.

6.2 Installation in the laser system

6.2.1 Prepare mounting

1. Switch off the laser beam.
2. Ensure that moving parts, e.g. robot arms, etc. are at a standstill and that they cannot be set in motion
unintentionally.

NOTICE

Damage/Destruction of the device

During operation, the shutter of the device is fully opened. Obstacles in the traveling path of the
shutter can damage the device.

» Before installing the device, check that a collision of the shutter with the laser system is not pos-
sible. A dimensioned view of the swivel range can be found in chapter 18 ,Dimensions” on
page 91.

3. Check the space available before installing the device, especially the required space for the connection
cables and shutter.

6.2.2 Possible mounting positions

The PMM can be mounted either horizontally or vertically. Due to the risk of contamination, vertical mounting
as shown in Fig. 6.1 on page 17 is recommended. Close unused ports with the cover caps.
An “upside down” installation position should be avoided as the general risk of contamination is higher.

Horizontal mounting Beam incidence Vertical mounting

\\
&
o |o D
(&)
£ o
2 lle ©
2»
= |6 DE) &
-] C
2 |le ® ©
P S
‘€
@®
(6}
@

Mounting surface

Fig. 6.1: Possible mounting positions of the device
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6.2.3 Align the device

The device must be aligned to the laser beam. The laser beam must hit the centre of the inlet aperture.
Please mind and adhere to the specifications and limit values given in chapter 17 , Technical data“ on
page 88.

Usually, the device is positioned underneath the focusing plane in the beam path (divergent laser radiation). If
this is not feasible, the device can be positioned above the focusing plane.

If the device is mounted above the focusing plane, be aware that the laser radiation is convergent and make
sure that the maximum power density on the absorber will not be exceeded. The absorber is located approx.
25 mm below the top edge of the unit when the shutter is open.

The device is aligned with a pilot laser and the reticle on the shutter.

]
<
k)
2
©
O
o
L
Focusing plane ————» Y
=
RS
2
©
o
o
L
P
A O_EA ] g_
€ © o}
7o) ©
~n Y
c \
€
(o]
o
[e0]
y 1
Maximum beam diameter
on the absorber 30 mm
Fig. 6.2: Alignment to the laser beam (schematic)

6.2.4 Mount the device

In the bottom of the housing there are four holes @ 6.6 mm for mounting on a customer-side bracket.

Ensure a good thermal conductivity of the mounting surface, especially for measurement proce-
dures with a high repetition rate (see chapter 8.4 on page 40), in order to ensure a fast heat
dissipation.

1. Mount the PMM according to Fig. 6.3 on page 19 with 4 screws M6.
The total length of the screws depends on the dimensions of the customer’s bracket.
Screws of strength class 8.8 and a tightening torque of 35 N-m are recommended.

18 Revision 13 EN - 02/2023
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A DANGER

Serious eye or skin injury due to laser radiation

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

» Mount the device in such a way that it cannot be moved by an unintended push or a pull on the
lines.

NOTICE

Damage/Destruction of the device

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

» Do not touch the protective window.

» Regularly check the condition of the protective window. The protective window can be cleaned or
replaced in case of heavy, non-removable contamination (see chapter 15 ,Maintenance and ser-
vice" on page 82).

» Only operate the device with a clean protective window.

2. Ensure a stable installation of the device. The device must not be able to move.
3. After mounting the device, check that a collision of the shutter with the laser system is excluded.
A dimensioned view of the swivel range can be found in chapter 18 ,Dimensions” on page 91,

5 190

it ltellegl o p gl

90

Fig. 6.3: Mounting holes, view underside (Dimensions in mm)
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6.3

NN —

Removal from the laser system

Switch off the laser beam.

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

unintentionally.

3. Close the shutter.

4. Switch off the power supply.

5. Unscrew the mounting screws.

6. Disconnect the electrical connections.

7. Remove the device from the laser system.

8. Insert the transport lock into the device (see transport lock supplement).

9. To avoid contamination, pack the device in a suitable plastic film or bag.
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7 Connections

7.1 Interface overview
Interface Number of interfaces

Data Power supply 24 V; max. 1 A power input

PROFINET® 2 2
PROFINET® LWL (Fiber optics) | 2 2
PROFIBUS® 2 2
Parallel 2 1
DeviceNet™ 1 1
EtherNet/IP™ 2 2
EtherCAT® 2 2

Only PROFINET®, PROFINET® LWL (Fiber optics), PROFIBUS®, EtherNet/IP™ and EtherCAT® interface
The bus interface and the power supply are duplicated so that the PMM can be inserted into a serial structure.

Tab. 7.1: Interface overview
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7.2 PROFINET®/PROFINET® LWL (Fiber optics)

Fig. 7.1: PMM PROFINET®

PMM

PowerMeasuringModule

XD2

To integrate the PMM into a serial bus system, the bus interface and the voltage supply are implemented

twice.

7.2.1 Connectors

PROFINET®

Mounting frame / connectors
Mounting frame for RJ45 connectors

Suitable RJ45 connector

Mounting frame for MSTB connectors

Suitable power connector

Designation
PHOENIX CONTACT VS-PPC-F1-RJ45-MNNA-1R-PHA — 1608029

e.g.: PHOENIX CONTACT VS-PPC-C1-RJ45-MNNA-PG9-8Q5 -
1608016

PHOENIX CONTACT VS-PPC-F2-MSTB-MNNA-1R-P — 1608087
PHOENIX CONTACT CUC-PPC-C2ZNI-SX/24FKP5:FC — 1425514

Tab. 7.2: PROFINET® — Mounting frames and connectors

PROFINET® LWL (Fiber optics)

Mounting frame / connectors
Transceiver for SC-RJ fiber optic cable
Mounting frame for SCRJ connectors
Suitable fiber optic connector for POF*
Mounting frame for MSTB connectors

Suitable power connector

Designation

AVAGO TECHNOLOGIES QFBR-5978Z - TRANSCEIVER 10/100 - SC-RJ
PHOENIX CONTACT VS-PPC-F1-SCRJ-MNNA-1RP — 1608061
PHOENIX CONTACT VS-PPC-C1-SCRJ-MNNA-PG9-A4D-C — 1608032
PHOENIX CONTACT VS-PPC-F2-MSTB-MNNA-1R-P — 1608087
PHOENIX CONTACT CUC-PPC-C2ZNI-SX/24FKP5:FC — 1425514

* POF = Plastic Optical Fibre. This optical subassembly couples the optical power efficiently from POF or HCS fiber
to the receiving PIN. Compatible with electrical and optical performance of the POFAC recommendations for the Fast

Ethernet over Plastic Optical Fiber (POF).

Tab. 7.3: PROFINET® LWL (Fiber optics) — Mounting frames and connectors
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7.2.2

Pin assignment data connector XF1/XF2

The PMM has two PROFINET® interfaces that are connected via an integrated switch. These interfaces are
routed to AIDA-compatible installation sockets with suitable mounting frames.
XF1 is the input (In) and XF2 is the output (Out).

The PMM is connected via Ethernet patch cables of CAT5e quality or higher.

Pin

1
2
3
6

Tab. 7.4:

7.2.3

Color coding
Europe T568A

Green/White
Green
Orange/White

Orange

Color coding Function
Outside Europe T568B

Orange/White TX+
Orange TX-
Green/White RX+
Green RX-

Pin assignment data connector XF1/XF2

Pin assignment power supply XD1/XD2

The power consumption of the PMM is below 250 mA, which is provided by the sensor supply.
Both connectors are internally connected 1:1.

Pin assignment XD1/XD2
(view on connection on the device)

Tab. 7.5:

7.2.4
LED

Power

COM

Link ¥
Tx/Rx ¥

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)

Pin assignment power supply XD1/XD2

Status LEDs
Color Mode
On

On

Flashing
On
Flashing
On

Yellow Flicker-
ing

Meaning

Supply voltage is connected.

Watchdog time-out or ,channel, generic or extended diagnostics present® or
system error.

DCP signal service is triggered via the bus.

No configuration or slow physical connection or no physical connection.
No data exchange.

The device has a connection to the Ethernet (XF1 / XF2).

The device sends / receives Ethernet frames (XF1 / XF2).

" without function in the PROFINET® fiber optic version

Tab. 7.6:

Status LEDs

Revision 13 EN - 02/2023
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7.3 PROFIBUS®

PMM

PowerMeasuringModule

XD1

Run
XF1 In XF2 Out Stop

Fig. 7.2: PMM PROFIBUS®

To integrate the PMM into a serial bus system, the bus interface and the voltage supply are implemented
twice.

7.3.1 Connectors

Power supply connector 5 pin, 7/8" (plug/socket)

Matching socket (female) PHOENIX CONTACT SACC-MINFS-5CON-PG 9 — 1521384
Matching plug (male) PHOENIX CONTACT SACC-MINMS-5CON-PG 9 - 1521668
Data connector 5 pin, B-coded M12 (plug/socket)

Matching socket (female) PHOENIX CONTACT SACC-M12FSB-5PL SH — 1424664
Matching plug (male) PHOENIX CONTACT SACC-M12MSB-5PL SH — 1424662

Tab. 7.7: PROFIBUS® — Connectors

7.3.2 Pin assignment data connector XF1 In/XF2 Out

The PMM has two PROFIBUS® interfaces. The M12 panel jack serves as an interface for further bus users or
for the power supply of the termination resistors.

2 1 Not connected

RS

Signal A

>

Not connected

Signal B

o~ W N

Not connected
male
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1 1 5V
O 2 Signal A
s OO O))e 3 ISOGND
Os 4 Signal B
3 5 Not connected
female

Tab. 7.8: Pin assignment data connector XF1 In/XF2 Out

7.3.3 Pin assignment power supply XD1/XD2

The power consumption of the PMM is below 250 mA, which is provided by the sensor supply.
Both connectors are internally connected 1:1.

_ 1 GND Actor
! s ° O O ! 2 GND Sensor
2 " 4\O o Q/, 3 FE (functional earth)
3 3 4 Sensor supply 24 V
male female 5 Actor supply 24 V

Tab. 7.9: Pin assignment power supply XD1/XD2

7.3.4 Status LEDs

Supply voltage is connected.

Run On Communication with the bus.
Stop Yellow Flashing Device has no physical connection to the bus.
Yellow On A connection exists, but no data will be exchanged.

Tab. 7.10:  Status LEDs
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7.4 Parallel

Parallel 1/0

PMM

PowerMeasuringModule

XG2 Out

Fig. 7.3: PMM Parallel

The PMM Parallel has an interface with four inputs and 16 outputs.

7.4.1 Connectors

Power supply connector
Matching socket (female)
Output connector
Matching socket

Input connector

Suitable cable with socket (female)

Tab. 7.11:  Parallel - Connectors

5 pin, 7/8" (plug)

PHOENIX CONTACT SACC-MINFS-5CON-PG 9 - 1521384
16-channel

LQ-Mechatronik, plug M23 Sig-A, 16+3-E STI-CR9,0-13,2
4-channel

Binder M8 cable socket, 6 pin, series 718; Binder order number: 77 3406
0000 50006-0200; (alternative order number : 79 3464 52 06)

26
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7.4.2 Pin assignment power supply XD1

oV

Not connected

Not connected

Sensor supply 24 V; 0.5 A

1
1 5
2 4
3
male

a A~ W N

Actor supply, not connected

Tab. 7.12:  Pin assignment power supply XD1

7.4.3 Pin assignment input, 4-Channel XG1 In

Bit 0 Shutter opening

Bit 1 Shutter closing

Bit 2 Start measurement

o 30\
\o, ¢/

Bit 3 Reset

male

Not connected

o O~ W N

Ground

Tab. 7.13:  Pin assignment input, 4-channel XG1 In

The inputs are electrically isolated by means of an opto coupler.
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7.4.4 Pin assignment output, 16-Channel XG2 Out

The outputs 1 to 17 have two functions, depending on the setting of bit 15:

e In case of bit 15=1 (measurement finished) the 14 lines below are used for displaying the laser power
(Watt) as binary code.

e |n 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.

Pin assignment XG2 Out Pin Name Function

(view on connection on the de-

vice) Bit15=0 Bit 15=1
1 Bit 0 Shutter is open Power Bit O
2 Bit 1 Shutter is closed Power Bit 1
3 Bit 2 Shutter is moving Power Bit 2
4 Bit 3 Shutter time error Power Bit 3
5 Bit 4 Irradiation time 100 ms Power Bit 4
6 - GND "
7 Bit 5 Irradiation time 200 ms Power Bit 5
8 Bit 6 Irradiation time 400 ms Power Bit 6
9 Bit 7 Irradiation time 800 ms Power Bit 7
10 Bit 8 Irradiation time 1,600 ms Power Bit 8
11 Bit 9 Confirmation command closing Power Bit 9
12 - GND
13 Bit 10 | Confirmation start measurement Power Bit 10
14 Bit 11 | Absorber too warm Power Bit 11
15 Bit 12 | System not in operation Power Bit 12
16 Bit 13 | Measurement in process, Pulse received | Power Bit 13
17 Bit 14 | System waiting for pulse Power Bit 14

18 Bit 15 | Measurement finished
19 - Supply voltage output driver (24 VDC)

' ls connected with pin 1 in the power supply (see Tab. 7.12 on page 27).

Tab. 7.14:  Pin assignment output, 16 channel XG2 Out

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.
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7.4.5 Status LED

Supply voltage is connected.

Tab. 7.15:  Status LED
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7.5 DeviceNet™

PMM

PowerMeasuringModule

XZ2 Out

DeviceNet™

Fig. 7.4: PMM DeviceNet™
The PMM has two DeviceNet™ interfaces, which also provide the voltage.

7.5.1 Connectors

Power supply connector 5 pin, 7/8" (plug/socket)
Matching socket (female) PHOENIX CONTACT SACC-MINFS-5CON-PG 9 - 1521384
Matching plug (male) PHOENIX CONTACT SACC-MINMS-5CON-PG 9 — 1521668

Tab. 7.16:  PMM DeviceNet™ — Connectors

7.5.2 Pin assignment connectors XZ1 In/XZ2 Out

— 1 Drain
1 5
2 V+ (24 V)
2 4 3 V- (GND)
3 4 CAN_H
male 5 CAN_L
1 Drain
5 1
@) O 2 V+ (24 V)
4 O o O 2 3 V- (GND)
3 4 CAN_H
female 5 CAN_L

Tab. 7.17:  Pin assignment connectors XZ1 In/XZ2 Out
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7.5.3 Status LEDs
LED Color Mode
Power On
MNS On
Flashing

On

Flashing

Green/Red/
Off

Off
Tab. 7.18:  Status LEDs

Meaning

Supply voltage is connected.

A device is online and has established one or more connections.
Device is online and has not established a connection.

Critical connection error; Device has detected a network error: double MAC-
ID or severe error in CAN-network (CAN-Bus-Off).

Connection monitoring time has expired.

Start-up self-test:
green on for 0.25 s, then red on for 0.25 s, then off.

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

Revision 13 EN - 02/2023
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7.6 EtherNet/IP™

PMM

PowerMeasuringModule

XD2

EtherNet/IP™

Fig. 7.5: PMM EtherNet/IP™

To integrate the PMM into a serial bus system, the bus interface and the voltage supply are implemented
twice.

7.6.1 Connectors

Mounting frame for RJ45 connectors PHOENIX CONTACT VS-PPC-F1-RJ45-MNNA-1R-PHA — 1608029

Suitable RJ45 connector e.g.: PHOENIX CONTACT VS-PPC-C1-RJ45-MNNA-PG9-8Q5 -
1608016

Mounting frame for MSTB connectors PHOENIX CONTACT VS-PPC-F2-MSTB-MNNA-1R-P — 1608087

Suitable power connector PHOENIX CONTACT CUC-PPC-C2ZNI-SX/24FKP5:FC - 1425514

Tab. 7.19:  EtherNet/IP™ — Mounting frames and connectors

7.6.2 Pin assignment data connector XF1/XF2

The PMM has two EtherNet/IP interfaces that are connected via an integrated switch. These interfaces are
routed to AIDA-compatible installation sockets with suitable mounting frames.

XF1 is the input (In) and XF2 is the output (Out).

The PMM is connected via Ethernet patch cables of CAT5e quality or higher.

1 Green/White Orange/White TX+
2 Green Orange TX-
3 Orange/White Green/White RX+
6 Orange Green RX-

Tab. 7.20:  Pin assignment data connector XF1/XF2
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7.6.3 Pin assignment power supply XD1/XD2

The power consumption of the PMM is below 250 mA, which is provided by the sensor supply.
Both connectors are internally connected 1:1.

Pin assignment XD1/XD2

(view on connection on the device)

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. 7.21:  Pin assignment power supply XD1/XD2

7.6.4 Status LEDs

LED Color Mode
Off

Tx/Rx Yellow Flashing
COM On

Off

Flashing

On

Flashing

Flashing

Off

Tab. 7.22:  Status LEDs

Meaning

Supply voltage is connected.

Connection established with Ethernet.
No connection established with Ethernet.
The device sends/receives Ethernet Frames.

PMM, PMM A only - Connected: If the device has at least one connection (includ-
ing the message router).

PMM AP3s only - Connected: If the device has at least one connection (including
the message router).

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

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

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.

Self-test: When the device is carrying out a self-test, the network status display
flashes green/red.

Not turned on, no I