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Read this operating manual before operating the device for the first time. Any persons
assigned to install, commission, operate or maintain the device must have read at least
the sections of the operating manual of relevance to them.

The operating manual forms part of the product. Keep it in a safe place so that it is per-
manently accessible to all users. If you pass the device on to a third party, always pass
it on together with the relevant documents.

Intended use

The ClipX amplifier system is to be used exclusively for measurement tasks and directly
related control tasks (automation systems). Use for any purpose other than the above is
deemed to be non-designated use. In the interests of safety, the device should only be
operated as described in the operating manual.

The device may only be powered by a safety extra low voltage (DIN EN 61558 or VDE
0570, Safety of transformers, reactors, power supply units and combinations thereof).
The supply voltage must be between 10 V and 30 V (DC).

Conditions at the place of installation

*  Protect the device from direct contact with water.

*  Protect the ClipX from moisture and dampness or weather such as rain, snow, etc.

* Do not expose the device to direct sunlight.

* Please observe the permissible maximum ambient temperatures stated in the
specifications.

*  The permissible relative humidity at 31 °C is 95 % (non condensing); linear reduc-
tion up to 50 % at 40 °C.

« Itis safe to operate the ClipX up to an altitude of 2000 meters.

Conversions and modifications

The device must not be modified from the design or safety engineering point of view
except with our express agreement. In particular, any repair or soldering work on moth-
erboards is prohibited. The device must not be opened. The product is delivered from
the factory with a fixed hardware and software configuration. Changes can only be
made within the possibilities documented in the operating manual.

ClipX
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Qualified personnel

This device is only to be installed and used by qualified personnel (electricians or per-
sons trained in electrical engineering), strictly in accordance with the safety regulations
listed here. This includes personnel who meet at least one of the three following
requirements, depending on their assigned tasks:

* Knowledge of the safety concepts of measurement and automation technology is a
requirement and as project personnel, they must be familiar with these concepts.

* As measurement or automation system operating personnel, they have been
instructed how to use the equipment. They are familiar with the operation of the
equipment and technologies described in this document.

* As commissioning engineers or service engineers, you have successfully com-
pleted the training to repair the automation systems. You are also authorized to
operate, ground and label circuits and equipment in accordance with safety engi-
neering standards.

Residual dangers

The ClipX system is a state-of-the art unit and as such is reliable. The scope of supply
and performance of the ClipX system covers only a small area of measurement technol-
ogy however. In addition, equipment planners, installers and operators should plan,
implement and respond to the safety engineering considerations of measurement tech-
nology in such a way as to minimize residual dangers. For example, automation equip-
ment and devices must be designed in such a way that adequate protection or locking
against unintentional actuation is provided (e.g. access controls, password protection,
etc.). When devices are working in a network, these networks must be designed in such
a way that malfunctions in individual nodes can be detected and shut down. Safety pre-
cautions must be taken both in terms of hardware and software, so that a line break or
other interruptions to signal transmission do not cause undefined states or loss of data
in the automation device.

Safety notice used in this document

This symbol draws your attention to a situation in which failure to comply with safety
requirements may result in damage to property.

ClipX
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2 SYMBOLS ON THE DEVICE

Symbol Meaning

Statutory waste disposal mark, see ,Disposal” auf Seite 235.

Statutory mark of compliance with emission limits in electronic equip-
0 ment supplied to China

QI

CE mark

The CE mark enables the manufacturer to guarantee that the product
complies with the requirements of the relevant EC directives. The decla-
ration of conformity can be found on the HBM website
https://www.hbm.com under HBMdoc.

N
m

Read and note the information given in this manual.

>

ClipX
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Make sure you always have, and are using, the documentation version matching your
device. After a firmware update, for example, you can download the current version of
the full documentation from the HBM website: https://www.hbm.com/ClipX. To read
this documentation you need the Adobe Acrobat Reader. You can download the Acrobat
Reader free of charge from the Adobe website.

About ClipX

By buying a ClipX measuring amplifier, you have chosen a high-quality HBM measure-
ment system that is compact, powerful and variable. You can connect the ClipX via the
standard Ethernet port to a PC, and parameterize and control the device via its internal
web server. You can connect to an automation system via the digital and analog
inputs/outputs and/or via one of the fieldbus interfaces PROFIBUS®, PROFINET®, Eth-
erNet/IP™1 or EtherCAT®?) (depending on the device type). One input per device is
available for different sensors (strain gage, voltage, current, potentiometer or Pt100),
and you can connect sensors with zero-wire TEDS or 1-wire TEDS. In addition, the
device features peak value memory, instantaneous value memory, limit switches, six
calculation channels, and the facility to display a signal from each of up to five other
devices and relay them to the interfaces. The ClipX is usually mounted on an industry-
standard rail; the mounting material is supplied.

The ClipX documentation

*  Quick Start Guide (included)

*  This manual in PDF format

+ Data sheet listing the technical data

*  Online help on the device's internal web server

Contents of this manual

This manual has a table of contents at the beginning. The index at the end of the man-
ual enables you to search for specific terms. The most frequently asked questions are
summarized in the ,FAQs" on page 227 section.

D EtherNet/IP™ is a trademark of ODVA Inc. For more information regarding ODVA, visit
www.odva.org.

2) EtherCAT®is a registered brand and patented technology, licensed by Beckhoff Automa-
tion GmbH, Germany.

ClipX
Overview 9
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All the marks mentioned in this manual are the property of their respective owners.

Symbols used in this manual
See also ,Safety instructions" on page 5.

n Important: This symbol indicates an important detail or a special feature.

I. Paragraphs with this symbol provide a tip or explain an interesting feature.

0 Paragraphs marked by this symbol contain additional information.

ClipX
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The ClipX is mounted directly on a support rail, though other mounting methods are
also possible. The ClipX is supplied as standard with easy-fit push-in type plug termi-
nals. You can also use screw-type plug terminals from Phoenix Contact — see ,Electri-
cal connections, LEDs" on page 19.

You can connect strain gage full or half bridges, voltage-fed piezo-resistive sensors,
current or voltage sensors and currents or voltages, potentiometer transducers or
Pt100s to the transducer connector. Two freely configurable digital input/outputs and
an analog output for current or voltage are additionally available.

B Important: All basic settings are made via the web server integrated into the
ClipX and your web browser. The web server includes its own help, which
explains all the ClipX settings. Depending on the design, you can also con-
nect the ClipX to various fieldbuses.

4.1 Device types

The ClipX comes in three different design versions. All the design versions feature the
same sensor inputs, two freely configurable digital input/outputs, and an analog output
switchable for current (4 ... 20 mA) or voltage (+10 V):

1. BM40

This version does not include a fieldbus.
2. BM40PB

This version includes a PROFIBUS® interface.
3. BMA40IE

You can operate this version with a one of the interfaces for PROFINET®, Ether-
Net/IP"”), EtherCAT®? or Modbus TCP. The interfaces are switchable via software.

D EtherNet/IP™ is a trademark of ODVA Inc. For more information regarding ODVA, visit
www.odva.org.

2) EtherCAT®is a registered brand and patented technology, licensed by Beckhoff Automa-
tion GmbH, Germany.

ClipX
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PROFIBUS

Abb. 1:  The ClipX device types from left to right: BM40, BM40PB and BM40IE

To aid the design process, pre-compiled ePLAN macros (license-free) and
3D-STEP files are available free of charge at https://www.hbm.com/ClipX.

ClipX
12 ClipX device types, scope of supply


https://www.hbm.com/ClipX

4.2 Scope of supply

*  ClipX with mounted support rail holder.

*  Bag containing three plug terminals, ordering number 1-CON-S1019 for sensor
connection (13-pin), supply, digital I/0 and ClipX bus (12-pin) as well as the analog
output (3-pin). You can also order this plug terminal set separately.

*  Shield connection clamp ME-SAS MINI - 2200456 from PHOENIX, HBM order no. 1-
CON-A1023. You can order more clamps from HBM as required.

* A Quick Start Guide with safety instructions (A04838).

ﬂ You can download a full operating manual as well as additional information
resources from the HBM website: https://www.hbm.com/ClipX. Pre-com-
piled ePLAN macros (license-free) and 3D-STEP files to aid the design pro-
cess are also available to download. To read this documentation you need
the Adobe Acrobat Reader. You can download the Acrobat Reader free of
charge from the Adobe website.

ClipX
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4.3 Dimensions
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Abb. 2:  ClipX dimensions when mounted on support rail (DIN rail 35 mm to DIN

EN 60715) with 16 mm depth, all measures in mm

To aid the design process, pre-compiled ePLAN macros (license-free) and
3D-STEP files are available free of charge at https://www.hbm.com/ClipX.

ClipX
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5 MOUNTING

The ClipX is designed for mounting on a support rail (35 mm DIN rail to DIN EN 60715).
You can choose different mounting methods if you want though. The support rail on
which you mount the ClipX may be 8.5 or 16 mm deep.

n Important: You must ground the support rail.

5.1 Mounting on a support rail

~>

Abb. 3:  Mounting on a support rail

1. Hang the ClipX from the top edge of the support rail.

2. Push the ClipX onto the support rail in the direction of the arrow as shown in the
picture.
The clip at the bottom secures the ClipX by a spring.

ClipX
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5.2 Dismounting from a support rail

3@ ?—i—‘

o

Abb. 4:  Dismounting from a support rail

1. Push the ClipX up.
The spring mechanism allows you to release it from the top locator on the support
rail.

Tilt the ClipX forward, rotating it as you do so.
Detach the ClipX downwards.

5.3 Other mounting options

Instead of using a support rail, you can mount the ClipX on a wall, for example, using an
appropriate bracket. To do so, make a mounting bracket to fit on the back of the ClipX.

B Important: The vents on the back must not be covered over. The minimum
clearance between the back of the device and a wall in the area of the vents
is 8 mm.

ClipX
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Abb. 5:  Screws to remove the support rail mount

Procedure
1. Use asize T10 Torx screwdriver to remove the screws indicated in the picture.
2. Keep the screws, because you should reuse them.

3. Make your mounting bracket.

The material should be about 1 to 2 mm thick, to enable you to reuse the original
(M3) screws. The space between the two screws is 43.7 mm.

4. Fix your mount either using the original screws or using M3 screws penetrating a
maximum of 5 mm into the housing. Fasten the screws only hand-tight.

B Important: You must ground the ClipX housing, such as by way of the
mount.

ClipX
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6 ELECTRICAL CONNECTIONS, LEDs

The ClipX features IP20 protection in accordance with EN 60529 (protection against
touch by fingers; protection against foreign bodies of @ > 12 mm).

The ClipX is supplied as standard with easy-fit push-in plug terminals. But you can also
obtain screw-type terminals from Phoenix Contact (https://www.phoenixcontact.com)
(BK = black variant), e.g.:

— MC 1.5/3-ST-3.5 BK for the analog output,

- MC 1.5/12-ST-3.5 BK for the power supply, digital 1/0, ClipX bus and synchroniza-
tion of the CF amplifiers,

- MC 1.5/13-ST-3.5 BK for connection of sensors.

Other variants, such as with locking clips, are also available from Phoenix Contact, e.g.
MCVW 1.5/.., MCVR 1.5/..., FK-MCP 1.5/...

The clamping area for the plug terminals is 0.2 mm?2 (AWG24)to 1.5 mm? (AWG16). If
you need to connect multiple wires to one terminal, adapt the wire cross-sections
accordingly. Use 10 mm wire end ferrules (without plastic collars) to connect the wires
to the terminals wherever possible.

The plug terminals are not protected against incorrect connection ex works. Incorrect
connection of the plugs can result in damage to the ClipX.
Use the enclosed coding pins to prevent incorrect connection.

The plug terminals can be protected against incorrect connection by coding pins. To do
this, fully insert a coding pin into one of the slots in the device sockets and break it off
from the holder. Use a different slot for each plug terminal and transducer type. You can
also use more than one coding pin for a plug terminal.

ClipX
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Abb. 6:  Coding pin 90% inserted (cutout)

Remove the lug of the connector on the plug terminal using a knife for example.

Abb. 7:  Lug (arrow) on a plug terminal (cutout)

To aid the design process, pre-compiled ePLAN macros (license-free) and
3D-STEP files are available free of charge at https://www.hbm.com/ClipX.

ClipX
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6.1 Functionality (block diagram)

The following diagram presents the functionality and interaction of the various inputs
and outputs of the ClipX. The electrical isolation of the various function blocks is also
shown: there is electrical isolation between the power supply and all signal inputs and
outputs.

Bridge |
excitation pe/cr Transducer Galvanic 24V
e ) R isolation |~ oV
s OEE
ignal ]
— TEDS CPU
Analog output o= ° Ethernet
—~— s | =
X = = T =
Signal n 38 _§§_|I - -

DO 1/2

=
‘S
DO GND =" a
— Digital I/Os 2 e 2 g
DI 1/2 i S8 H ©
EEY
Sign'a, araoe EthercAT~ | £ § ClipX SYNC
2 8 T
—~— Etheri'et/IP #Modbus 38 ﬂ —
ClipX bus
e ® S
. c o g —
Signal - g5 H—
~— O g3
Abb. 8:  Function blocks and electrical isolation of the ClipX

Electrical isolation of the GND connections

The following connections are electrically isolated from each other:

DI, GND (Ground) Digital-In: Reference potential for DIT and DI2.

X, GND ClipX bus: Reference potential for ClipX bus (CxA, CxB) and Sync; on the
BM40PB PROFIBUS-GND is also connected by this.

Al, GND Analog-In: Reference potential for U-In and I-In; the adjacent measurement
inputs for voltage and current.

S GND for the inner shield on double-shielded cable; with 1-Wire TEDS, TEDS (=) is
also connected here.

AO, GND Analog-Out: Reference potential for the analog output.

ClipX
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6.2 Shielding and grounding design

The supply voltage connection, as well as the signal and sense leads, must be installed
in such a way that electromagnetic interference does not adversely affect module func-
tionality (HBM recommendation: “Greenline shielding design" — see
http://www.hbm.com/Greenline). Always connect the cable shield by the shortest pos-
sible length to the plug terminals and, as far as possible, lay the shield flat at the control
cabinet inlet with shield connection clamps, e.g. type SKS 8-SNS35 — 3062786 from
Phoenix Contact — see illustration of shield clamp.

K ,

Abb. 9:  Shield clamp for flat contacting of cable shields (example)

If you want strain relief for the sensor cable, you can use the included shield connection
clamp ME-SAS MINI - 2200456 from PHOENIX. Then attach your cable to the clamp.
You can order more clamps from HBM by quoting 1-CON-A1023.

B Important: For applications in areas with potentially explosive atmospheres,
connect all cable shields to the potential equalization connection.

Double-shielded connecting cables, e.g. for sensors

We recommend using HBM cable Kab 7.5/00-2/2/2 wherever possible. The cable is
double-shielded and low in capacitance. When using double-shielded cables, connect

the outer shield only to the connection for the housing (ground symbol % labeled
“Outer cable shield" in the connection diagrams), not to one of the GND connections
(Us). If you are using strain relief with a shield connection clamp, insert the rigid pin into
the connector for the outer cable shield (see figure below). Connect the inner shields of
the sensor cables to the connection labeled “Inner cable shield” (s). Use the shortest
lines possible for the connections.

ClipX
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Abb. 10: Strain relief for double-shielded cable

For control cabinets, also place the outer shield on the cabinet input, using the shield
clamp shown above for example.

Single-shielded cables

Connect the shields of single-shielded cables to the connection for the housing (ground
symbol % labeled "Outer cable shield" or “Cable shield" in the connection diagrams),
not to one of the GND connections (_|S). If you are using strain relief with a shield con-

nection clamp, insert the rigid pin into the connector for the outer cable shield (%) -
see figure below.

Abb. 11: Strain relief for single-shielded cable

ClipX
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For control cabinets, also place the shield on the cabinet input, using the shield clamp
shown above for example.

Grounding

B Important: You must ground the support rail on which you mount the ClipX.
If you want to mount the ClipXin a different way, such as on a wall, you must
ground the housing by way of the mount.

6.3 Available connections and LEDs

10
9
8
7

))

~ )

7 e

6

\

4
Abb. 12: Locations of the connections and LEDs; the connector designations X1 to X7

are imprinted on the housing; for meanings see table.

No. Description

1 X1: Ethernet port

X2: Supply voltage, Digital I/0, ClipX bus

2
3 X3: Analog output
4

X4: Transducer connection, TEDS

ClipX
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No. Description

5 X5: Fieldbus, here PROFIBUS (only BM40PB)

6 HBM calibration label and free labeling space

7 Reset button, see ,User Management" on page 77, ,Resetting Ethernet net-
work settings (DHCP), enabling fixed IP address" on page 75

8 Fieldbus LED 1, only BM40IE; EtherCAT, Modbus-TCP: ERR, PROFINET: BF,
EtherNet/IP™: NS

9 Fieldbus LED 2, only BM40IE and BM40PB; EtherCAT, Modbus-TCP: RUN,
PROFINET: SF, EtherNet/IP™: MS; PROFIBUS: BUS

10 System LED

11 X6, X7: 2 x RJ45; P1/IN (X7) and P2/0UT (X6) for EtherNet/IP™, PROFINET,
EtherCAT or Modbus-TCP (only BM40IE)

1

See also ,Electrical connections, LEDs" on page 19 for plug terminals with
screw connections and relating to coding pins.

Electrical isolation of the GND connections

The following connections are electrically isolated from each other:
* DI, GND (Ground) Digital-In: Reference potential for DI1 and DI2.

* X, GND ClipX bus: Reference potential for ClipX bus (CxA, CxB) and Sync; on the
BM40PB PROFIBUS-GND is also connected by this.

*  Al,GND Analog-In: Reference potential for U-In and I-In; the adjacent measurement
inputs for voltage and current.

* S GND for the inner shield on double-shielded cable; with 1-Wire TEDS, TEDS (-) is
also connected here.

* AO, GND Analog-Out: Reference potential for the analog output.

Clipx
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6.4 Health-Monitoring, LEDs

There are 1 to 3 LEDs on the front, depending on the device type. On the BM40IE the
LEDs have different meanings, indicated by differing labels, depending on the fieldbus.

ClipX §
QERs=— System LED

EtherCAT / il

" ™
Modbus TCP |RITPMIBNE — EtherNet/IP

O
BM40IE

71
NG
. o |

<

Abb. 13: Assignment of the LEDs to the interfaces on the BM40IE and BM40PB. The

BM40 only has the system LED.

The following tables list the states indicated by the LEDs. The LEDs flash about once a
second in flash mode, and about five times a second in rapid-flash mode.

26
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System LED (SYS)

SYS
LED

Status

Meaning

O off No supply voltage, or ClipX defective.
off
. o The ClipX has fully booted up, and is ready.
n
green
Error in PPMP connection (if activated) or
Error on ClipX bus:
— One or more of the expected devices is not transmit-
O ting, or not responding
On - Errors in data transfer
yellow . . . .
If an invalid external measured value is correctly transmit-
ted, it does NOT result in a yellow or red system LED. It
causes an invalid status of the external measured value in
question (one bit per value).
Manual device detection (via the browser) has been
started.
or
The ClipX is not ready.
Q0 ) or
red/ Flashing None of the other meanings in this table applies. If this
green state lasts longer than a few seconds, please contact HBM
- see ,Technical support" on page 231.
Note that the red/green flash can also be triggered via your
browser to identify a device (Home menu, click on O).
ClipX

Electrical connections, LEDs
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SYS
LED

red

Status

Flashing
rapidly

Meaning

The self-test has failed. This may be due to the following
causes:

— Errorin the internal file system

— Errorin the A/D converter

— Bridge excitation voltage short-circuit

— Error in the D/A converter

— Error in communication with a 1-wire TEDS

— Error in the RAM of the ClipX (not in the RAM of the
CPU)

— Working standard calibration invalid

— Error in communication with the fieldbus hardware in
the ClipX

red

On

One of the status bits is set. This may be due to the follow-
ing causes:
The ClipX is booting up (initializing everything).
or
The parameter set is changed or contains errors.
or
The device is configured as a sync slave but there is no
sync input signal.
or
The analog output is configured as a current output but not
connected (current loop not closed).
or
There is a TEDS error.
or
One or more of the following measured values is invalid:
— Output value of the A/D converter
— Field value (electrical value)
— Gross process value
— Net process value
— Analog output (e.g. overflow)
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LED state during a firmware update

SYS
LED

Status

Meaning

. On or flash- | The ClipX is booting up (initializing everything).
Red ing
O/. The ClipX checks the file integrity, copies or expands files.
Yel- Flashing
low/red
O o The ClipX clears the CPU flash memory.
n
Yellow
O . The ClipX stores the new program in the CPU flash.
Flashing
Yellow
. . The ClipX checks the CPU flash memory.
Flashing
Green

EtherCAT LEDs (RUN, ERR, only BM40IE)

RUN
LED

Status

Meaning

O off The ClipX is in the INIT state.
off
Flashing at | The ClipX is in the PRE-OPERATIONAL state.
. 2.5Hz
green Single flash | The ClipX is in the SAFE-OPERATIONAL state.
On The ClipX is in the OPERATIONAL state.
ClipX
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ERR

LED Status Meaning
O off No error.
off The EtherCAT communication is running and error-free.
Flashing at | Invalid configuration.
2.5Hz Possible cause: A change specified by the master is not
possible.
Single flash | Local error: The ClipX has autonomously changed the Eth-
erCAT status.
. Possible causes:
Red — A host watchdog timeout has occurred,
— synchronization error. In this case the device switches
automatically to the SAFE-OPERATIONAL state.
Double flash | A process data watchdog timeout has occurred.

Possible cause: A synchronization timeout (Sync Manager
watchdog).

PROFINET LEDs (SF, BF, only BM40IE)

SF LED e Meaning (system error LED)
O off No error.
off
Flashing A DCP signal service is triggered over the bus.
(1 Hz, 3 sec-
. onds)
red On Watchdog timeout.

There is a system error, or a channel, generic or extended
diagnosis.
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BF LED Status Meaning (bus error LED)

O Off No error.
off

Flashing No data exchange.

o (2 Hz)

red On Error: No configuration, slow physical connection or no
connection.

EtherNet/IP™ LEDs (MS, NS, only BM40IE)

MS LED Status Meaning

O off The ClipX is not on.
off

Flashing Standby: The ClipX has not been configured.

o (1 Hz)

reen
g On The ClipX is running and error-free.
The ClipX is running a self-test.

./. Flashing P g

red/ ('| HZ)
green

Flashing Simple error: The ClipX has detected a reparable error, e.qg.
() (1 Hz) an incorrect configuration.
red On Serious error: There is an irreparable error, please contact

HBM - see ,Technical support" on page 231.

NS LED Status Meaning

O off The ClipX is not on, or has no IP address.
off
Flashing No network connection. But the ClipX has been assigned
. (1 Hz) an IP address.
green o . :
On The ClipX is connected to a network device, e.g. a switch.
ClipX
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NS LED Status Meaning
./. Flashing The ClipX is running a self-test.
red/ (1 Hz)
green
Flashing Connection timeout.
(1Hz) One or more connections to this ClipX are in timeout. This
status will only be terminated when all connections have
. been restored or you reset the ClipX.
red
On Duplicate IP address.

The ClipX has detected that the IP address assigned to it
(and set) is already being used in the network.

PROFIBUS LED (BUS, only BM40PB)

LED .
BUS Status Meaning
O off The ClipX is not on, or the network has no power.
off
Flashing The master is in the CLEAR state.
cyclically
() (2 Hz)
green RV . o
On The ClipX is in the RUN state; cyclic communication is run-
ning.
Flashing The ClipX is not configured.

briefly (1 Hz)

o Flashing The ClipX is in the STOP state.
red cyclically | No communication; a connection error has possibly
(2 Hz) occurred.
On Incorrect PROFIBUS-DP configuration.
ClipX
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Modbus TCP LEDs (RUN, ERR, only BM40IE)

RUN .

LED Status Meaning

O off The ClipX is not ready.
off

Flashing at | The ClipX is ready, but no IP address has been configured.
1Hz

. Flashing at | The IP address has been configured, the ClipX is waiting to
green 5Hz connect.

On The ClipX has connected; one or more TCP connections
have been made.

ERR .
LED Status Meaning
O off No error.
off

Flashing at | System error.

o 2 Hz

red

On Connection error.

LEDs on the Ethernet port

LED Status Meaning
. Off No connection.
green On Connected to a client (PC) or switch.
O Flickering | Data is being transferred.
yellow
ClipX
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6.5 Connecting the supply voltage

Connect the supply voltage from 10 to 30 Vp to terminal X2 (top).
See also ,Available connections and LEDs" on page 24.

Voltages above 30 V¢ can destroy the ClipX.
Make sure that the supply voltage is between 10 and 30 Vpg.

L Housing

CxA ClipX bus

X ClipX bus GND
CxB ClipX bus

Sync  Synchronization
_|D! Digital In GND
DI2 Digital In 2

DI1 Digital In 1

DO2 Digital Out 2

DO1  Digital Out 1

Plug terminal X2, supply, DIO, Sync, ClipX bus

ov Supply 0V

24V Supply 10 ... 30 V

Abb. 14: Supply voltage at plug terminal X2

For each ClipX you must provide a power output of 5 W plus the power required for ana-
log and digital outputs. Use an appropriately dimensioned cable for the supply voltage
to avoid an excessive voltage drop when operating multiple devices. We recommend

using wire end ferrules and a cable cross-section of 1.5 mm? (AWG16).

ClipX
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6.6 Connecting transducers

ﬂ Important: Refer to the information on the connections (,Available connec-
tions and LEDs" on page 24), the (optional) coding of the plug terminals
(,Electrical connections, LEDs" on page 19), and the shielding of cables
(,Shielding and grounding design“ on page 22).

The signals of the connected sensor or signal are digitized by the ClipX at 19.2 kHz. You
can view various signal processing data values in your browser:

* the field value, i.e. the input signal,

+ the ADC value, i.e. the signal of the A/D converter in digits,

+ thefiltered ADC value, i.e. the signal of the A/D converter based on your selected fil-
ter, also in digits,

* the gross signal, i.e. the signal after zero balancing and scaling,

* the net signal, i.e. the signal after taring.

The taring stage is located in the signal path after the gross signal, and only effects the

net signal. You can use the tare function, for example, to record the content and total

weight of a container or hide the initial load for a force measurement.

With Value in case of “invalid” you can specify in your browser which value you want to

display and output if the signal is "invalid" (Amplifiers menu). For test purposes, you can
also define and output a test signal value via your browser.

If you want strain relief for the sensor cable, you can use the included shield connection
clamp ME-SAS MINI - 2200456 from PHOENIX. Insert the rigid pin into the connection
for the outer cable shield (%). Then attach your cable by the clamp. You can order more
clamps from HBM by quoting 1-CON-A1023.

Abb. 15: Shield connection clamp for cable strain relief
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6.6.1  Strain gage full and half bridge, voltage-fed piezo-resistive sensors

When connecting transducers in a 6-wire configuration, you can also use Zero-Wire
TEDS instead of the 1-Wire TEDS connection. In this case the TEDS module is looped
into the sense lines.

See also ,Available connections and LEDs" on page 24, ,Shielding and grounding
design" on page 22.

Strain gage full or half bridge and piezo-resistive sensors in 6-wire configuration (1-
Wire TEDS optional)

1-Wire-TEDS

J—S Inner cable shield
c
'% 4 Measurement signal - rd
c
§ 1 Measurement signal + wh
§ 2' Sense lead - 1
©
2 . - bk
& 2 Bridge excitation voltage -
e gn 16 4
3 3 Sense lead +
©
é 3 Bridge excitation voltage + ,
]
= % Outer cable shield
o

Cable wire colors (HBM transducer):

bu = blue; gn = green; gy = gray;

rd = red; bk = black; wh = white;

Abb. 16: Plug terminal X4, 6-wire pin assignment; with half bridge, connector 4 is omit-
ted; TEDS optional, view from below (solder side)
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Strain gage full or half bridge and piezo-resistive sensors in 6-wire configuration with

Zero-Wire TEDS, version for D-sub-HD15

Inner cable shield

Zero-Wire-TEDS

Measurement signal -

Measurement signal +

Sense lead -

Bridge excitation voltage - J_

Sense lead + —l_

rd
wh
AMP__TD
o o y
2 2
()
[a)]
L
-
S 3'
3 &

Bridge excitation voltage +

Outer cable shield

Plug terminal X4, transducer connection

Cable wire colors (HBM transducer):

bu = blue; gn = green; gy = gray;
rd = red; bk = black; wh = white;

Abb. 17: Plug terminal X4, 6-wire pin assignment; with half bridge, connector 4 is omit-

ted
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Strain gage full or half bridge and piezo-resistive sensors in 6-wire configuration with
Zero-Wire TEDS, version for D-sub-HD15

The solder terminals on this TEDS module are not labeled. You must connect the sensor
leads on the side with the four contact surfaces (in the picture on the top of the mod-
ule). The contacts represented with dashed lines are on the bottom of the TEDS module.
Connect the + and - sense leads there.

Inner cable shield

IS Zero-Wire-TEDS

E Measurement signal - rd

5 : wh

o Measurement signal +

2 L[ bk

=) Sense lead - -

g [0 g ]

c Bridge excitation voltage - = . = aqy

e - 14 4
X Sense lead + = = bu

®© .

g Bridge excitation voltage + ] [H

@ E— 3
o Outer cable shield —

=}

o

Cable wire colors (HBM transducer):
bu = blue; gn = green; gy = gray;
rd = red; bk = black; wh = white;

Abb. 18: Plug terminal X4, pin assignment in 6-wire configuration with Zero-Wire TEDS,
version for D-sub-HD15; with half bridge, connector 4 is omitted
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Strain gage full or half bridge and piezo-resistive sensors in 4-wire configuration (1-
Wire TEDS optional)

B Important: When connecting in a 4-wire configuration, you must connect
the inputs of the sense lines by wire bridges (2 at 2' and 3 at 3', also referred
to as jumpers or feedback bridges) to the supply voltage outputs, otherwise
the measurement value will always be invalid.

1-Wire-TEDS

s
c
8 . rd
g 4 Measurement signal -
c
§ 1 Measurement signal + wh
o) 2
S 2' Sense lead -
el
2 . - bk
] 2 Bridge excitation voltage - ——
= 1 4
X 3 Sense lead +
_E . e bu
£ 3 Bridge excitation voltage + —
8 3
2 % Cable shield ) o
o = Feedback bridges for 4-wire circuitry

Cable wire colors (HBM transducer):

bk = black; bu = blue; rd = red;
wh = white;

Abb. 19: Plug terminal X4, 4-wire pin assignment; with half bridge, connector 4 is omit-
ted; TEDS optional, view from below (solder side)
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Strain gage full or half bridge and piezo-resistive sensors in 4-wire configuration with
Zero-Wire TEDS, version for D-sub-HD15

B Important: The solder terminals on the TEDS module are marked AMP
(Amplifier) and TD (Transducer) together with the numbers. On the TD side,
you have to connect contact 2 with 2' and 3 with 3' (short circuit or feedback
bridges), otherwise the measured value is always invalid.

Inner cable shield Zero-Wire-TEDS

c

i=) . rd

13} Measurement signal —

g wh

8 Measurement signal +

5 AMP _TD 2
S Sense lead - ————— 2 2'

3 I 5 Lok

§ Bridge excitation voltage - g

s w 16 4
% Sense lead + —I_ =

@® 3- 3-

c

€ Bridge excitation voltage + — 3 |:3 bu

5 3
g Outer cable shield

o

Cable wire colors (HBM transducer):
bu = blue; rd = red; bk = black; wh = white;

Abb. 20: Plug terminal X4, pin assignment in 4-wire configuration and with Zero-Wire
TEDS, version for D-sub-HD15; with half bridge, connector 4 is omitted
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Strain gage full or half bridge and piezo-resistive sensors in 4-wire configuration with
Zero-Wire TEDS, version for D-sub-HD15

B Important: The solder terminals on this TEDS module are not labeled. On the
side with the four contact surfaces (in the diagram above) you must connect
the adjacent contacts (short circuit or feedback bridges), otherwise the
measured value is always invalid. The contacts represented with dashed
lines are on the bottom of the TEDS module. Connect the + and - sense leads
there.

Inner cable shield

S Zero-Wire-TEDS

g Measurement signal - rd

c

8 Measurement signal + wh

2 2
=) Sense lead - - bk

B —

c . o s —

© Bridge excitation voltage - = -

= ] 14 4
X Sense lead + =

® ] bu

E Bridge excitation voltage + =~

5} I 3
= Outer cable shield —

o

Cable wire colors (HBM transducer):
bu = blue; rd = red; bk = black; wh = white;

Abb. 21: Plug terminal X4, pin assignment in 4-wire configuration with Zero-Wire TEDS,
version for D-sub-HD15; with half bridge, connector 4 is omitted
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6.6.2  Strain gage full bridge for applications in areas with potentially explosive
atmospheres

ﬂ You cannot use transducers with TEDS when using Zener barriers (safety
barriers).

Use the following components to connect transducers in areas with potentially explo-
sive atmospheres to the ClipX (measuring circuit type Ex Il (1) GD, [Ex ia] IIC):

+  Safety barriers 1-SDO1A from HBM (Zener barrier)

* Cable KAB7.5/00-2/2/2 from HBM, LF-ZYAECVY 3x2x0.14 mmz, ordering number
1-CABE2/20 or 1-CABE2/100, or

*  Lappgroup cable (www.lappgroup.com): Li2YCYPMF 3x2x0.5 mm?2

The connection resistance of the sensor (or of multiple parallel configured sensors)
must be between 80 and 5000 Ohms. The maximum line length is 100 m.
See also ,Available connections and LEDs" on page 24.

Strain gage full bridge in 6-wire configuration

HBM cable KAB7.5/00-2/2/2 Safe | Explosion hazard
cable wire colors: area area
bu = blue; gn = green; gy = gray; |

Pt100

s rd = red; bk = black; wh = white;
3
@
g 4 Measurement signal — ﬁ rd ! 5
8 Z961H) | .\ 1!
5 1 Measurement signal + 8 1 ; !
[&] ! 2
2 2" Senselead- — | I °
8 él—\_/—g bk I |
S 2 Bridge excitation voltage - 5 4 : '
5 2961 ou | 11 1 4
< 3' Senselead + —— 8 1 : .
X I
‘_E 3  Bridge excitation voltage + é_\_ﬂL: | ! E 3
i 1
£ L cable shields s O
5} Z961H! | gn !
+~ 8 1 !
2 . L7
o
Potential equalization I

Abb. 22: Plug terminal X4, 6-wire pin assignment

n Important: Note that transducers between 350 and 5000 Ohms may only be
operated with DC bridge excitation voltage. Also read the safety instructions
for the safety barrier SDO1A in the operating manual.
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6.6.3  Strain gage quarter bridge (single strain gage in 3-wire configuration)

You can also connect a single strain gage if you add a temperature stable resistor to the
circuit at the ClipX input. The resistor must have the same resistance value as the strain
gage. The 3-wire circuit keeps the zero point stable, but the resistance of the supply
cables and the temperature influence on them changes the signal, because the loss in
the cables to the strain gage is not compensated. So avoid using thin connection wires
if possible. They have a high resistance, and so will cause higher loss and have a
greater temperature effect. Provided cables are not too thin, and cable lengths are kept
to a few meters, the effect is usually negligible. Calculation formulas for the loss can be
found in the literature on strain gage 3-wire circuits.

1 Measurement signal +

2' Sense lead -

2  Bridge excitation voltage -

3' Sense lead +

| 3500

3  Bridge excitation voltage + —

% Cable shield

Plug terminal X4, transducer connection

Abb. 23: Plug terminal X4, example for a strain gage with 350 Q measuring grid.
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6.6.4 Potentiometric transducer

See also ,Available connections and LEDs" on page 24, ,Shielding and grounding
design" on page 22.

TEDS

by HBM™

TEDS 1 1-Wire-TEDS

J—S Inner cable shield
2
1 Measurement signal + ! ~—>|:|

2' Sense lead -

3
2 Excitation voltage -
3 Sense lead +
3 Excitation voltage +

% Outer cable shield

Plug terminal X4, transducer connection

Abb. 24: Plug terminal X4, potentiometric transducer pin assignment; TEDS optional,
view from below (solder side)

B Important: Connect the sense leads to the corresponding excitation voltage
leads by wire bridges (2 at 2' and 3 at 3', also referred to as jumpers or feed-
back bridges) if you are not using a 6-wire configuration (with 5 wires
assigned). Otherwise a sensor error will be signaled, and you will not be able
to measure (invalid measured value).
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6.6.5 Temperature measurement by Pt100

With the ClipX, temperatures can be measured in degrees Celsius, Kelvin or Fahrenheit

using a Pt100 resistor. The cable resistance is adjusted by way of the sense line.

See also ,Available connections and LEDs" on page 24.

When using TEDS, measurements are initially always in °C. However, you
can set a different unit via your web browser's Amplifier menu. Any conver-

sion template in the TEDS is not evaluated.

Pt100
TEDS
s

c

S

5 4

[0}

IS

1o} 1

o

8 .

S 2

he)

w

c

S

X 3

5

£

£

5]

2 L

o

1-Wire-TEDS

Measurement signal -

Measurement signal + 1ﬁ4' 2
2

Sense lead -

Sense lead +

Cable shield

Abb. 25: Plug terminal X4, Pt100 pin assignment; TEDS optional, view from below (sol-

der side)
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6.6.6 Voltage source (+10 V)

See also ,Available connections and LEDs" on page 24.

TEDS
1 1-Wire-TEDS
GND

s

% Cable shield
Al Analog GND
_ &
U Voltage input
Abb. 26: Plug terminal X4, electrical voltage source pin assignment; TEDS optional, view
from below (solder side)

Plug terminal X4, transducer connection
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6.6.7

Current source (+20 mA or 4 ... 20 mA)

See also ,Available connections and LEDs" on page 24.

Plug terminal X4, transducer connection

TEDS
1 1-Wire-TEDS
GND

As

% Cable shield

_|Al' " Analog GND @
|

| Current input

Abb. 27: Plug terminal X4, current source pin assignment; TEDS optional, view from

Clipx

below (solder side)
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6.6.8 Current drain (4 ... 20 mA)

See also ,Available connections and LEDs" on page 24.

Plug terminal X2

ov Supply 0V
24V Supply 10...30V

TEDS
s 2
1 1-Wire-TEDS
15 Gao

Sensor

L cable shield
Al Analog GND

Plug terminal X4, transducer connection

| Current input

Abb. 28: Plug terminals X2 and X4, current drain pin assignment; TEDS optional, view
from below (solder side)
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6.7 Use TEDS

When the ClipX is powered up, or a sensor is connected, the information in the TEDS
module is read and the ClipX is set accordingly (sensor type, scaling, bridge excitation
voltage, etc.).

You can use transducers with both 1-Wire and Zero-Wire TEDS (TEDS module in the
sense lines). If both TEDS connection variants are installed in the transducer, only the 1-
Wire module is used.

B The TEDS symbol displayed in the browser does not mean that only the
information from the TEDS module is used. It indicates that a TEDS module
is present in the sensor. However, the settings made when connecting the
sensor or switching on the ClipX based on the information in the TEDS can
be overwritten afterwards via the browser or the field buses.

Specifying usage

You can choose between three TEDS usage variants via your browser's TEDS menu:
1. Ignore TEDS.

2. Use TEDS, if installed.

3. TEDS required.

In the third variant, an error is signaled if no TEDS is found, or cannot be set as speci-
fied.

Supported templates (Information)

«  Strain gage (template: Strain Gage)

«  Full or half bridge sensor (template: Bridge Sensor)

*  Voltage (setting Volt, template: High Level Voltage Output Sensor)

« Sensor with current output (settings Current, template: Current Loop Output Sen-
sor)

«  Potentiometer (template: Potentiometric Voltage Divider)

*  Pt100 (template: Resistive Temperature Detector)

«  Two-point scaling (always included in the respective sensor template)
*  Polynomial scaling (template: Calibration Curve)

*  HBM Channel Name (max. 45 ASCII characters)
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*  HBM Unit Conversion (1 conversion factor and new unit)
*  HBM User Defined ID (max. 15 ASCII characters, e.g. for an identifier)

Restrictions

®  Only 1 segment with a maximum 4th order is supported for polynomial scaling (Cal-
ibration Curve). Only “Electrical” is supported as "Domain parameter of the Calibra-
tion Curve", meaning electrical values are converted to physical values. Correction
of physical values to other physical values is not supported.

®  For Pt100 (Resistive Temperature Detector) measurements are always in °C; the
HBM Unit Conversion template cannot be used. However, you can set a different
unit via your web browser's Amplifier menu. Any conversion template in the TEDS is
not evaluated.

Read data from TEDS module or overwrite TEDS module

Requirements
* Asensor with a TEDS module must be connected.

*  The setting for use of TEDS must be TEDS required or Use TEDS if available.
*  The ClipX must have firmware version 2.02 as a minimum.

Read out TEDS module
1. Inyour browser choose the TEDS menu.

2. Click in the Info area on N a{RE=RN=DEN- NN HEORZINE.

The data in the TEDS module is then read out. Depending on your browser setting, you
are prompted to select a folder, or the file is saved to your Download folder. The file
name is automatically generated according to the syntax
“|IEEE1451_4_ManufacturerCode_ModelNumber_VersionLetter_VersionNumber_SerialN
umber.ted". The identifier "PD" is used for the SerialNumber 0. If no VersionNumber is
present, this identifier is not applicable.

Reprogram/overwrite TEDS module

You can use a file containing TEDS data (file extension “ted") to describe a connected
TEDS module. Use the HBM TEDS Editor as necessary (free to download from
www.hbm.com -> Services & Support -> Downloads -> Firmware & Software) to gener-
ate such a file. For many sensors TEDS files are also available from the manufacturer.

1. Inyour browser choose the TEDS menu.
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2. Use LOAD TEDS FILE to load the file containing the TEDS data into the ClipX's
device storage. See also ,Device storage (Device cloning)" on page 100.
The file name may comprise a maximum of 37 characters, including the extension
(.ted).

Select the file from the Available TEDS files drop-down list.

3.
VNS MIWRITE FILE INTO TEDS MODULES
5. Confirm the writing process with [@X&0]N[= |21V RO\ =VREINE to write the data

from the file to the sensor’'s TEDS module.

Any existing data in the TEDS module will be lost when you do so. Click on a free
input range to cancel the action.
The TEDS data is checked before being written. If an error occurs, the file is not written
to the TEDS module, though it is already in the device storage. So the measured value is
identified as [[N\ZAYH[8]. Read out the TEDS module containing the old data again as nec-
essary, for example by removing the sensor and re-attaching it or by clicking on
in the Settings area.
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6.8 Connecting the digital inputs and outputs

The digital inputs and the flags or bits for the outputs are analyzed after 1 ms at the lat-
est in the event of a change.
See also ,Available connections and LEDs" on page 24.

Digital inputs

% Housing, cable shield optional

_IDI' Digital In GND °

LOW: 0V ...5V
D2 Digitaln2 ———0 o

HIGH: 10V ... 30V
D1 Digtalln1 ——— 0 o

Plug terminal X2, supply, DIO, Sync, ClipX bus

Abb. 29: Plug terminal X2, pin assignment of digital inputs

The digital inputs must be switched against a positive voltage (=10 V). An open input
will be detected as Low level (0).
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Digital outputs

% Housing, cable shield optional

DO2 Digital Out 2

DO1 Digital Out1 —— |——=

ov Supply 0 V and Digital Out GND

Plug terminal X2, supply, DIO, Sync, ClipX bus

Abb. 30: Plug terminal X2, pin assignment of digital outputs

Start-up behavior of the digital outputs

On starting up the ClipX (power on), each output initially has a high output resistance.

After initializing, the status of the settings is determined in the Start parameter set.
When an output is active, the supply voltage (10 ... 30 V) is switched through to it.

The factory default setting is: Output deactivated.
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6.9 Connecting the analog output

You can output voltage (x10 V) or current (4 ... 20 mA). The analog output is short-cir-
cuit-proof, the bandwidth is 3.8 kHz, the update rate is 19.2 kHz.
See also ,Available connections and LEDs" on page 24.

j AO  Analog Out + :"
)| JAO Analog Out - j
j % Cable shield

Abb. 31: Plug terminal X3, pin assignment for analog output

Plug terminal X3,
analog output

Start-up behavior

On starting up the ClipX (power on), the analog output initially has a high output resis-
tance. After initializing, the status of the settings is determined in the Start parameter
set.

The factory default setting is: Output deactivated, gross signal as input (source), zero
value 0V, scaling 0/0 and 5/5, value in case of “invalid"” signal 0 V and test signal 0 V
(both inactive).

Value in case of error

Which value is outputted depends on whether you activate the value in case of an

“invalid” signal or not. Make the setting via the ClipX web server in your browser.

1. Valuein case of “invalid” signal active (switch in browser on the right and red)
If the input signal becomes invalid, or the output signal would be outside the range
of 211 V or less than 3 mA or greater than 21 mA, the specified value is outputted.

2. Value in case of “invalid" signal not active (switch in browser on the left and gray)
The highest or lowest possible value is outputted depending on the signal (11 V, or
3 mA or 21 mA).
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6.10 Using multiple ClipX devices, ClipX bus

You can transfer one measured value with status from each of up to five other ClipX
devices over the ClipX bus to a ClipX and then capture them simultaneously with the
values of that device. The connections use line topology. The maximum cable length
between two devices is 30 cm.

Interconnect the CxA terminals and CxB terminals respectively of up to six devices. Lay
the lines from the first device to the second, from the second to the third device, etc.
(line topology). The ClipX bus GND connection is additionally required. The CxA and CxB
lines must be twisted and shielded.

See also ,Available connections and LEDs" on page 24, ,Synchronizing multiple ClipX
CF amplifiers" on page 57.

max. 30 cm

Abb. 32: Transferring a measured value from multiple ClipX devices

The ClipX bus synchronizes automatically. All you have to do is enter the Highest
Address (number of devices) and the Own Address (location where the own device is to
appear) in your browser (ClipX Bus menu). Address 1 serves as the bus master; all the
other addresses are slaves. Specify which signal to transmit at each device. The status
(valid/invalid) is transmitted along with the measurement signal. 1000 values per sec-
ond are transmitted per device (including CRC check).
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ﬂ If you set Own Address for a device to 0, the ClipX bus will be deactivated for
that device, meaning no other devices are visible, and no own signal can be
transmitted.

Housing, cable shields —ﬁ
ClipX bus : T m
ClipX bus GND e L

ClipX bus
Synchronization
Digital In GND
Digital In 2
Digital In 1
Digital Out 2

Digital Out 1

Plug terminal X2, supply, DIO, Sync, ClipX bus

Supply 0 V

Supply 10 ... 30 V

Abb. 33: Plug terminal X2, pin assignment for ClipX bus

B Important: Termination resistors are not necessary, and must not be used.
The maximum cable length between two devices is 30 cm.
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6.11  Synchronizing multiple ClipX CF amplifiers

You should synchronize multiple ClipX devices that supply sensors with carrier fre-
quency (CF) so that the carrier frequency measuring amplifiers do not interfere with
each other. This will prevent crosstalk between adjacent sensor cables, resulting in dis-
turbance to measurements. If you are using only sensors with direct voltage (DC) ampli-
fiers, no synchronization is necessary.

To synchronize, interconnect the Sync terminals of the devices and the ClipX bus GND
terminals, unless you have already connected the latter to transmit measured values.
Lay the lines from the first device to the second, from the second to the third device, etc.
(line topology). The cable must have twisted-pair wires, and be shielded. The ClipX bus
GND and Sync lines must be twisted and shielded.

See also ,Available connections and LEDs" on page 24, ,Using multiple ClipX devices,
ClipX bus" on page 55.

max. 30 cm
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B Important: On the first device you must enable Sync Mode Master [Master
sync mode]. All the others operate as slaves, so the switch must not be
active. Make the setting in your browser using the Amplifier and Sensor
Type menu items. Synchronization is only possible for sensor types with
carrier frequency (CF), not for DC. No synchronization of the time base or the
A/D converters takes place.

% Housing, cable shields

X ClipX bus GND

Sync  Synchronization

Plug terminal X2, supply, DIO, Sync, ClipX bus

Abb. 35: Plug terminal X2, pin assignment for Sync signal

B Important: Termination resistors are not necessary, and must not be used.
The maximum cable length between two devices is 30 cm.

ClipX
58 Electrical connections, LEDs



6.12 Signal phase delays within the ClipX and over the ClipX bus

The various modules in the ClipX are combined into a number of groups, each with fixed
cycle times. This makes it easier to calculate the total phase delay of a signal. The fol-
lowing diagrams indicate the phase delays of the various groups as well as any poten-
tial additions you might need to allow for the hardware of inputs/outputs. To calculate
the maximum phase delay of signals running through more than one group, such as
min/max values obtained from calculated channels, simply add together the phase
delays of the respective groups.

Pay attention to the sequencing of the analysis within a group. If source signals are
formed only later in the group, this will double the phase delay until the result is avail-
able.

Phase delays of A/D converter plus digital filter

Some filter frequencies are only possible with a DC amplifier, and are identified accord-
ingly. The bandwidth with DC and the digital filter switched off (Filter OFF) is 3800 Hz.
The filter phase delay is then 0 ms, meaning the phase delay of the A/D converter with
no filter is 260 ps.

Phase delay with Bessel Phase delay with Butter-

Cut-off frequency in Hz

filter in ms worth filter in ms
3000 (DC only) 0.403 0.480
2500 (DC only) 0.432 0.524
2000 (DC only) 0.475 0.590
1500 (DC only) 0.547 0.700
1000 (DC only) 0.690 0.920
800 (DC only) 0.798 1.085
750 (DC only) 0.833 1.140
600 (DC only) 0.977 1.360
500 (DC only) 1.120 1.580
400 (DC only) 1.335 1.910
350 (DC only) 1.489 2.146
280 (DC only) 1.796 2.617
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Phase delay with Bessel Phase delay with Butter-

Cut-off frequency in Hz

filter in ms worth filter in ms
250 (DC only) 1.980 2.900
200 2.410 3.560
160 2.948 4.385
150 3.127 4.660
120 3.843 5.760
100 4.560 6.860
80 5.635 8.510
75 5.993 9.060
60 7.427 11.260
50 8.860 13.460
40 11.070 16.760
35 12.546 19.117
30 14.593 22.260
25 17.460 26.660
20 21.760 33.260
16 27.135 41.510
15 28.927 44.260
12 36.093 55.260
10 43.260 66.260
8 54.010 82.760
7.5 57.593 88.260
6 71.927 110.260
5 86.260 132.260
4 107.76 165.26
3.5 123.12 188.83
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Phase delay with Bessel Phase delay with Butter-

Cut-off frequency in Hz

filter in ms worth filter in ms
3 143.59 220.26
2.5 172.26 264.26
2 215.26 330.26
1.6 269.01 412.76
1.2 358.59 550.26
1 430.26 660.26
0.8 537.76 825.26
0.75 573.59 880.26
0.6 716.93 1100.26
0.5 860.26 1320.26
0.4 1075.26 1650.26
0.35 1228.83 1885.97
0.28 1535.97 2357.40
0.25 1720.26 2640.26
0.2 2150.26 3300.26
0.16 2687.76 4125.26
0.15 2866.93 4400.26
0.1 4300.26 6600.26
0.075 5733.59 8800.26
0.05 8600.26 13200.26
0.035 12286.0 18857.4
0.025 17200.3 26400.3
0.02 21500.3 33000.3
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Group 1: Measured values

260ps max. 52 us

Y

Y

ADC unfiltered

Minimum?
Maximum?
Peak-to-peak?

ADC filtered Limit value switch?
Field value (el. value) ’7
Gross value
Sensor 2 4
A/D(cAoS(\é?ner L | Fiter? ] Net value L Groups 2 and >

Analog output®

" Filter off: 0 s; propagation times filter and A/D converter see table; The result is time for an
output signal of 50% of the full scale value with a jump at the input.

2 These signals can also use other sources. The phase delays of the source signals must then
be added.

3 |If the analog output is to output a value from this group, you must add on 52 ps. If you are
using a source from a different group, you must add the phase delay of the source signal to
the 52 ps.

Abb. 36: Minimum phase delay for group 1: 52 us plus A/D converter conversion time
plus filter phase delay

Some signals might also have sources from other groups. For example, the analog out-
put might deliver a signal from the ClipX bus. In these cases, you must add the propaga-
tion time of the source signal's group in order to get the total propagation time:

Example 1

Phase delay from input, e.g. 10 V, 20 mA or DC full/half bridge, to analog output (10 V)
with a Bessel filter at 1 kHz:

«  A/D converter (ADC) plus filter: 690 ps.

Added to this is a jitter of up to 52 ps, as the A/D converter is not synchronized with
group 1.
Group 1: 690 ps + 52 ys max.

* Analog output: 52 ps.
So the total phase delay is 742 ... 794 ps.
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Group 2: Flags, Digital 1/0s, calculated values, ClipX bus

max. 1 ms
+0,25 ms
Digital
I —
outputs
from group 1,
group 3, __| Computed [ | Digital flags togroup4
digital input channels (/0 flags)® B >
or ClipX bus ms max.
ClipX bus:

Start transfer?

" Changes in digital flags are analyzed in the following order: Zeroing, taring, clear
zero value, clear tare value, reset limit value switch, reset peak values, hold held

values, clear hold values.

2 Asynchronous transfer of the values on the ClipX bus is complete after max. 1 ms, i.e on

the next cycle.

Abb. 37: Maximum phase delay for group 2: 1 ms

Example 2

Phase delay from input (see group 1) to a digital output with a Bessel filter at 1 kHz, limit

switch at half the step height.

«  A/D converter (ADC) plus filter: 690 ps.
Added to this is a jitter of up to 52 s, as the A/D converter is not synchronized with

group 1.
Group 1: 690 ps + 52 ps max.

*  Group 2:1Tms.

+ Digital output: max. 250 ps response time.

In the best case, a value is available at the start of the analysis in group 2 and can be
outputted directly at the digital output for example. So the total phase delay is 940 ...

1992 ps.

Example 3

Phase delay of a value from the ClipX bus via a limit switch to a digital output.

*  Group 2: 1 ms max.

* Digital output: 250 ps response time.
In the best case, a value is available at the start of the analysis in group 2 and can be out-
putted directly at the digital output. However, you must add the phase delay in the device
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that places the value on the ClipX bus in order to get the time from the sensor until a
response occurs: 1.69 ms min. and 2.742 ms max. with 1 kHz Bessel filter. So the total

phase delay is 1.94 ... 3.992 ms.

Group 3: Data from fieldbus master to ClipX

1ms -

250 ps" g approx. 250 ys 0.25...1ms
Polling rate
EtherCAT/
PROFINET

ClipX Period duration
¢—| fieldbus || of frame rate
controller of fieldbus

Polling rate EtherNet/IP™ /
PROFIBUS / Modbus TCP

" At 4 kHz frame rate.
Abb. 38: Phase delay for group 3

Example 4

to group 1
and group 2

Signal delay from fieldbus master (PLC) to ClipX. From there it can be further processed

or outputted as an analog signal.

*  Fieldbus output for EtherCAT or PROFINET (4 kHz frame rate): 250 ps + 250 ps +

250 ps = 750 ps.

The signal is available in the ClipX after this time.

* If you want to output the signal via the analog output of this ClipX, 52 ps is added
(group 1), i.e. the total phase delay is then 802 ps.

* If you want to calculate the signal via an internal calculation channel before analog
output, another millisecond is added, i.e. the total phase delay in this case is

1802 ps.
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Group 4: Data from ClipX to fieldbus master
typ. 0.375 ... 1.15 ms

> 250 ps?
max. 0.62 ms with EtherCAT / PROFINET
max. 2.1 ms with EtherNet/IP™ / PROFIBUS
1 ms with Modbus TCP Update rate
EtherCAT /
PROFINET
ClipX Period duration
fieldbus of frame rate 1ms o
controller of fieldbus™" ~
Update rate
EtherNet/IP™ /
PROFIBUS /
" See table. Modbus TCP

2 At 4 kHz frame rate.
Abb. 39: Phase delay for group 4

Phase delays of group 4

Fieldbus Data transfer in ms Phase delay typ.in !’hase delayimax.
ms inms

EtherCAT / PROF- 0.25 0.25 + frame rate/2 | 0.37 + frame rate
INET
Ethernet/IP™ / 1 0.65 + frame rate/2 | 1.1 + frame rate
PROFIBUS
Modbus TCP 1 - -

Example 5

Signal delay from the input (group 1) with a Bessel filter with 1 kHz to the fieldbus mas-
ter (group 4).
«  A/D converter (ADC) plus filter: 690 ps.
Added to this is a jitter of up to 52 ps, as the A/D converter is not synchronized with
group 1.
Group 1: 690 ps + 52 ps max.
*  Fieldbus output with EtherCAT or PROFINET (4 kHz frame rate): max. 370 ps +
250 ps + 250 ps
(typ. 250 ps + 125 ps + 250 ps = 625 ps).
So the total phase delay is between 1.315 ms (min.) and 1.612 ms (max.).
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Group overview

The following overview shows the correlations and phase delays of the four groups.

ClipX bus
Digital input
Eth t
eme typ. 100 ps
Fieldbus Group 3
0.75...2.25ms | =
Y Y Digital output (+250 ps)
Sensor Group 1 Group 2 ClipX bus (+1 ms max.)
—>] >
min. 312 ps max. 1 ms
Analog output (+52 ps)
Group 4 Fieldbus
0.625...2.2ms
Abb. 40: All groups with inputs and outputs
ClipX
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The first section of this chapter explains the general power-up and operating behavior
of the ClipX following a successful installation. Then the steps required to put the ClipX
into operation are explained. For initial start-up, you should connect the ClipX via Ether-
net to a PC. The description of operation via one of the fieldbuses can be found in chap-
ter ,Operation via fieldbus" on page 119.

0 If you want to operate multiple ClipX devices, you should first connect each
ClipX device individually to a PC and perform a basic configuration (e.g. IP
address and Name).

Then read the section headed ,Synchronizing multiple ClipX CF amplifiers"
on page 57 so as to avoid interference between the devices.

7.1 Power-up and operating behavior

When the ClipX is powered up, all the inputs and output remain at 0 or 0.0 V as appropri-
ate. The start parameter set is loaded and activated first (= initialization). As soon as
the ClipX has initialized, the outputs are set to the preset or calculated values (factory
setting for the digital outputs: 0, not inverted). If the analog output is inactive, the output
has a high internal resistance. If the source signal for the analog output is invalid, the
specified value in case of an invalid signal is outputted (factory setting 11 V but dis-
abled).

The digital inputs and outputs and the calculations are updated at1000 Hz. The signal
at the analog output is updated at 19.2 kHz. If the source signal has a smaller rate of
change, the value is outputted multiple times. Values are transferred from synchronized
ClipX devices at a maximum of 1000 values per second, so with six connected device
you get 6000 values per second. The maximum time delay between the ClipX values
transmitted over the ClipX bus is 1 ms.

Up to three clients (PCs) can connect to a ClipX; any further connection is
then rejected.

B Important: Some browsers make more than one connection. In this case, the
number of possible additional connections is reduced.

|. See also ,Using parameter sets" on page 99.
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7.2

Connecting a web browser to the ClipX

Preparing to connect

You have two options for connecting to the ClipX:

1.

a)
b)

c)

a)

b)

I

You are using the ClipX's default settings (DHCP, automatic address assignment)

Make sure that your PC is also using DHCP (Get IP address automatically) —
see also ,Set Ethernet address of PC" on page 72.

Connect your PC either directly to the ClipX or connect your PC and the ClipX to
your network or switch.

After connecting, wait about one minute for the ClipX and PC to set their
addresses before connecting.

You are using the ClipX's fixed IP address (192.168.0.234, from firmware 2.0)

Enable the ClipX's fixed address as described in the section headed ,Resetting
Ethernet network settings (DHCP), enabling fixed IP address" on page 75.

Make sure that your PC's IP address is in the same network segment
(192.168.0.x, where x is a number between 1 and 254 other than 234) — see
.Set Ethernet address of PC" on page 72.

Connect your PC and the ClipX by an Ethernet cable. In very rare cases, you will
need an Ethernet cross cable for this. Normally the PC will adapt automatically
to the cable.

Important: The transfer of commands and data is not encrypted or secure
(no https). So you should only operate the ClipX in an internal network with
no connection to the Internet or — if an Internet connection is essential —
connect via a VPN tunnel.

If you want to use multiple ClipX devices, first connector to each individual ClipX
and assign a unique device name (or a fixed IP address) through your web
browser. This will enable you to identify the individual ClipX devices later, oth-
erwise (depending on the connection method you use) it will not always be pos-
sible to distinguish between them.

Connecting

1.

Launch your web browser.

The latest versions of Firefox, Chrome and Microsoft Internet Explorer (version 11 or
higher) are supported and have been tested by HBM.
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2. Enter ClipX/ or http://ClipX/ or http://ClipX.local in the address bar. Enter
192.168.0.234 if you are using the fixed (static) IP address of the ClipX — see
.Resetting Ethernet network settings (DHCP), enabling fixed IP address" on page
75.

3. The start screen (Login) with User Management is displayed. From it, select your
user level or the Home menu.

B Important: Do not use https; only http.

If you have already changed the device name, you must enter the new name in place of
ClipX. If you have forgotten the name, try one of the alternative options for example.

|. Click on O and the SYS LED on the ClipX you are using will flash red/green.

You can make two connections to the ClipX's web server simultaneously.
Additional connections are also possible, e.g. via OPC UA.

The Cli