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Safety instructions

/N

Danger!
Dangerous electrical voltage!

Before starting with the installation

De-energize the device

Secure against retriggering

Verify isolation from the supply

Ground and short-circuit

Cover or enclose any neighboring live parts.

Follow the mounting instructions (AWA/IL) for the device.

Only suitably qualified personnel in accordance with
EN 50 110-1/-2 (VDE 0105 Part 100) may work on this
device/system.

Before installation and before touching the device, ensure
that you are free of electrostatic charge.

The functional earth (FE) must be connected to the
protective earth (PE) or to the equipotential bonding. The
system installer is responsible for implementing this
connection.

Connecting cables and signal lines should be installed in
such away thatinductive and capacitive interference will
not have a negative impact on the automation functions.

Install automation devices and related operating elements
in such a way that they are well protected against
unintentional operation.

Suitable safety hardware and software measures should
be implemented for the I/0 interface so that cable or wire
breakage on the signal side will not result in undefined
states in the automation devices.

Ensure a reliable electrical isolation of the low voltage for
the 24 V supply. Only use power supply units complying
with |EC 60364-4-41 or HD 384.4.41 S2 (VDE 0100 Part 410).

Deviations of the mains voltage from the nominal value
must not exceed the tolerance limits given in the
specifications, otherwise this may result in malfunction
and hazardous states.

Emergency stop devices complying with IEC/EN 60204-1
must remain functional in all of the automation devices'
operating modes. Unlatching the emergency stop devices
must not result in an automatic restart.

Built-in devices for enclosures or cabinets must only be
run and operated in an installed state; desktop devices
and portable devices only when the housing is closed.

Measures should be taken to ensure the proper restarting
of programs interrupted after a voltage dip or outage. This
should not resultin dangerous operating states even for a
short time. If necessary, emergency stop devices should

be implemented.

Wherever faults in the automation system may cause
damage to persons or property, external measures must
be implemented to ensure a safe operating state in the
event of a fault or malfunction (for example, by means of
separate limit switches, mechanical interlocks, etc.).
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0 About this manual

0.1 List of revisions

0 About this manual
0.1 List of revisions

This manual describes the installation, commissioning and programming of
the XN300 slice modules.

The XN300 slice modules are an integral part of the XN300 system, as is the
gateway with designation XN-312-GW-CAN.

Support center

The latest version of this manual can be found in other languages on the
Internet by visiting our Support Center at:

http://www.eaton.eu/documentation

By entering the search keyword "XN300" into the quick search or by entering
the document designation, e.g. "MNQ050002".

For more information on the XN-312-... gateway, please refer to the follow-
ing documents:

¢ Manual ,,CANopen Gateway XN312-GW-CAN", MN0O50003-DE.
Download Center

EDS files, the XN-300 Assist engineering tool, the XSOFT-CODESYS-2 and
XSOFT-CODESYS-3 software described in this manual, and updates for the
operating system for XN-312-... can all be downloaded from the

Eaton Download Center on the Internet at:

http://www.eaton.eu/software

Additional information

To get the latest XN300 library version for XN300 slice modules, please send
an e-mail to the following address:

automation@eaton.com

The following significant changes have been incorporated since previous
issues:

Publi- Page Keyword New Chang
cation es
date
02/16 150 Use of 3 kQ potentiometer = Section “21.3.1 Potentiometer v
measurements”
152 Technical data for reference outputs = Section “21.5 Technical v
data for reference outputs”
235 The following chapter was revised => Chapter 30 “DC motor driver v

module XN-322-1DCD-B35"
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0 About this manual
0.2 Target group

0.2 Target group

0.3 Legal Disclaimer

12

06/16 135 Additional value representation parameters v
—> Chapter 20 “Analog input module XN-322-4AI-PTNI”

The following chapters were added:

4 —> Chapter 7 “Digital input module XN-322-8DI-PD" v
45 —> Chapter 8 “Digital input module XN-322-16DI-PD" v
Al —> Chapter 12 “Digital input module XN-322-20DI-ND" v
77 —> Chapter 13 “Relay output module XN-322-4D0-RNO" v
85 —> Chapter 14 "Digital output module XN-322-8D0-P05" v
109 —> Chapter 17 "Digital input/output module XN-322-8DI0-PD05" v
115 —> Chapter 18 “Digital input/output module XN-322-16DI0-PD05" v
123 —> Chapter 19 “XN-322-16DI0-PC05 digital input/output module” v
183 3 Chapter 25 “Analog input/output module +10 V XN-322-4AI10- v
203 —> Chapter 27 "Analog input/output module XN-322-4AI0-1" v
213 —> Chapter 28 “XN-322-8AI0- analog input/output module” v

This manual is intended for automation technicians and engineers.

Extensive knowledge of how to work with the field bus being used will make
it easier to understand the contents of this manual.

A specialist knowledge of electrical engineering is needed for commissioning
and programming.

All information in this operator manual was provided by us to the best of our
knowledge and belief and in accordance with the current state-of-the-art.
However, this does not exclude the possibility of inaccuracies, meaning that
we cannot accept any liability for the accuracy and completeness of the infor
mation. In particular, this information does not guarantee any particular prop-
erties.

The devices described here must only be set up and operated as specified in
this manual and in the installation instructions provided with the device.
Installation, commissioning, operation, maintenance and refitting of the
devices must only be carried out by qualified persons. The devices must only
be used in the areas recommended and only in conjunction with third-party
devices and components that have been approved by us. Only use is techni-
cally faultless condition is permitted. Fault-free and safe operation of the sys-
tem requires proper transport, storage, installation and commissioning as
well as careful operation and maintenance.|f the following safety instructions
are not observed, particularly with regard to commissioning and maintenance
of the devices by insufficiently qualified personnel and/or in the event of
improper use of the devices, any hazards caused by the devices cannot be
excluded. We assume no liability for any injury or damages incurred.
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0 About this manual
0.4 Device designations and abbreviations

0.4 Device designations and abbreviations

COB-ID - Communication OBject IDentifier

DIP - Dual Inline Package

EDS - Electronic Data Sheet

PDO - Process Data Objects

RPDO - Receive Process Data Objects

SDO - Service Data Objects

SSI - Synchronous Serial Interface

TPDO - Transmit Process Data Objects

XN300 - Device series, including the XN-312 gateway and XN-322 slice
modules

Following designations XSOFT-CODESYS-2 are used:

Module - System bus module
Station - Coordinator
Station address - Address of the field bus module
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0 About this manual
0.5 Writing conventions

0.5 Writing conventions
Symbols used in this manual have the following meanings:

DANGER
Warns of hazardous situations that result in serious injury or

death.

CAUTION
Warns of the possibility of hazardous situations that could result

in slight injury or even death.

NOTICE
Warns about the possibility of material damage.

% Indicates useful tips.

» Indicates instructions to be followed.

For greater clarity, the name of the current chapter and the name of the cur-
rent section are shown at the top of each page.
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1 XN300 slice modules
1.1 Proper use

1 XN300 slice modules

1.1 Proper use

XN300 slice modules include both digital and analog input and output mod-
ules, as well as various specialty modules with counting, weighing, and
motor drive functionalities. These modules can be joined together without
the use of tools in order to form a system block. All XN300 system slice mod-
ules communicate through the system bus and are part of the XN300 sys-
tem. In addition, the XN300 system also includes a gateway that can be used
to establish a connection between a higher-level PLC and the aforemen-
tioned system bus.

The system bus is not designed for transmitting safety-relevant signals and
must not be used as a replacement for controllers such as burner, crane, and
two-hand safety controllers.

Power supply and signal terminals must be protected against accidental con-
tact and covered.

The XN300 system may only be operated if it has been correctly fitted and
connected by qualified electrical specialists. The installation must comply
with regulations for electromagnetic compatibility (EMC).

DANGER
Commissioning the XN300 slice modules and switching them

on must not result in any hazards being posed by the devices
being driven, e.g., unexpected motor startups and equipment
becoming unexpectedly energized.

1.2 Overview of functions

XN300 slice modules include a variety of I/O modules, as well as specialty
modules.

1.3 List of I/0 slice module devices

All /O slice modules can be used with the XN-312-GW-CAN gateway. In
order to ensure that you will be able to fully commission all I/O slice modules
and functions, make sure that the gateway operating system is up-to-date.
The latest updates for the gateway operating system can be downloaded
from the Download Center on the Internet => Page 11.

The I/O slice modules need to be locked in place together with the gateway
in order to form a system block. For detailed information on the gateway,
please refer to the following manual: ,, CANopen Gateway XN312-GW-CAN",
MNO050003-DE.

Please note that all the object names in the "Supported CANopen objects’
chapters are specified in the form of hexadecimal values.
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1 XN300 slice modules
1.3 List of /0O slice module devices

Power Distribution

e XN-322-4PS-20, power supply, 4 x 24VDC/2A kf
e XN-322-18PD-M, power distribution,18 channels, GND
e XN-322-18PD-P, power distribution, 18 channels, VCC

Digital I/0 modules

XN-322-8DI-PD

XN-322-16DI-PD

XN-322-20DI-PD, digital, 20 inputs, P, 24VDC, 5.0ms
XN-322-20DI-PF, digital, 20 inputs, P, 24VDC, 0.5ms
XN-322-20DI-PCNT, digital, 20 inputs, P, 24VDC, 2/4 CNT, 25kHz
XN-322-20DI-ND

XN-322-8D0O-P05

XN-322-12D0O-P17, digital, 12 outputs, P, 24VDC, 1.7A, kf
XN-322-16D0O-P05, digital,16 outputs, P, 24VDC, 0.5A, kf
XN-322-8DIO-PD05

XN-322-16DI0O-PD05

XN-322-16DIO-PC05

Analog I/0 modules

XN-322-4AI-PTNI, analog, 4 inputs, PT/NI/KTY/R, 2/3 wire
XN-322-7A1-U2PT, analog, 6 inputs, +/-10V,1 PT/KTY,Uref
XN-322-8Al-1, analog, 8 inputs, 0/4-20mA
XN-322-10AI-TEKT, analog, 8 inputs, thermocouple, 2 KTY
XN-322-8A0-U2, analog, 8 outputs, +/-10V
XN-322-4A10-U2, analog, 4 outputs, +/-10V
XN-322-8A10-U2, analog, 4 inputs/4 outputs, +/-10V,Uref
XN-322-4A10-I

XN-322-8A10-I

Technology Modules

XN-322-2DMS-WM, weigh module, 2DMS, 24Bit
XN-322-1DCD-B35, DC motor driver,12-30V, brushed, 3.5A
XN-322-1CNT-8DIO, counter,1 CNT,125kHz, 16Bit, 4 DO, 4 DI
XN-322-2SSl, serial, 2 SSI, RS422, 32Bit

XN-322-4DO-RNO, relay module
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1 XN300 slice modules
1.4 Catalog number selection XN300

1.4 Catalog number selection XN300

XN -322 -xxx -Xx X X

L

Auxiliary function

20=20A

8DI0 =8 Digital I/0

B35 = Brush 3.5A

I1=Range 0...10 mA

| =Range 0/4...10 mA

RNO = Relay Normally Open
P = Power

P05 = Positive 0.5

P05S = Positive 0.5 > separated
P17 Positive 1.7 A=

PCNT = Positive Counter

PD = Paositive Delay

PF = Positive Fast

PFS = Positive Fast Separated
PTNI = PT and NI sensors

TEKT = Thermo-Element with KTY cold junction
compensation

U2 =Range -10...+10VDC
U2PT = Range -10...+10VDC with PT
WM = Weigh Module

Type of input/output

Al = analog inputs

DI = digital inputs

Al = analog inputs

AO = analog outputs
CNT = meter

DCD = Current regulator
DMS = weigh module

Number of inputs/outputs (+ expansion)

Product code 322

Product family XN
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1 XN300 slice modules
1.4 Catalog number selection XN300
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2 Installation
2.1 Mounting the XN300 slice modules

2 Installation

DANGER OF ELECTRIC SHOCK!
All installation work must be carried out with the entire installa-

tion in a de-energized state.

Always follow the safety rules:

* De-energize and isolate the system.
e Verify isolation from the supply.

e Secure against retriggering.

e Short-circuit and ground.

e Cover adjacent live parts.

2.1 Mounting the XN300 slice modules

Install the XN300 slice modules in a control panel, service distribution board,
or enclosure so that the power supply and terminal connections cannot be
touched directly during operation. Mount the XN300 slice modules on an EN/
IEC 60715 DIN-rail.

The DIN-rail must establish a conductive connection to the control panel's
back plate. The individual modules need to be mounted side by side on the
DIN-rail and then secured in place by closing the locking elements. Please
note that all the devices must be installed in a horizontal position (module
designation on top)!

In order to ensure that the maximum operating ambient temperature will not
be exceeded, make sure that there is enough clearance between the system
block's vents and any neighboring components, as well as between the
vents and the control panel's back plate.

7
: ‘ !

——
\

Figure 1: The XN300 slice modules must be installed in a horizontal position!
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2 Installation
2.1 Mounting the XN300 slice modules

a b c 9

30mm (1.18") 30 mm (1.18") 100 mm (3.94") £55°C (=131 °F)

To mount the system on the DIN-rail, join the XN 300 slice modules and the
gateway to form a system block and then snap the entire system block onto
the DIN-rail.

To mount the system block, follow the steps below:

» The gateway must be the first element on the left in the system block.

» Disengage the side locking tabs on the XN300 slice modules by pulling
on the front cover (blue). Make sure that all the locking tabs (blue) are
pulled forward so that they will be able to engage the corresponding
slice module(s). The front cover's stay-put function is intended to make
this easier.

% The gateway's front cover is non-detachable and cannot be
removed.

» Attach an XN300 slice module from the right in such a way that the lock-
ing tabs engage the guide.

@, mﬁ@
IE
i
I
I
E/

o [e]

- U =1—F HHH i

eI s @\ e

m@@

Figure 2: Joining the gateway and an XN300 slice module to form a system block

» Grab the front cover from the top and bottom and push it back towards
the XN300 slice module so that the slice modules lock solidly into place
with each other.
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2 Installation
2.1 Mounting the XN300 slice modules

Figure 3: Locking the system block in place

» Repeat these steps until you have added all the XN300 modules you
need to the system block.

P Pull the locking elements at the back of the gateway and the XN300 slice
modules upwards. You can use a screwdriver to do this,

Figure 4: Securing the system block on the DIN-rail

» Tilt the system block forward and place it against the DIN-rail's bottom
edge in an inclined position.

Figure b5: Placing the system block against the bottom edge of the DIN-rail
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2 Installation
2.2 Removing the XN300 slice modules

» Push the system block over the DIN-rail's top edge.
» Push the locking elements on the back of all XN300 slice modules down-
wards in order to secure the modules. You can use a screwdriver to do

this.

Figure 6: Locking the system block into place on the DIN-rail

» Check to make sure that the system block is solidly mounted.

2.2 Removing the XN300 slice modules

To remove the XN300 slice modules, follow the steps below:

» Slide the locking elements on the back of all XN300 slice modules
upwards. You can use a screwdriver to do this.

][]

AN XNIC X

| JIC

Figure 7: Disengaging the system block

» Tilt the system block forward, then pull the block, from its bottom edge,
away from the DIN-rail.
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2 Installation
2.2 Removing the XN300 slice modules

Figure 8: Placing the system block against the bottom edge of the DIN-rail

» Disengage the locking tabs between the slice modules by pulling on the
front cover (blue). The front cover's stay-put function will indicate that
the locking tabs have been disengaged.

% The gateway's front cover is non-detachable and cannot be
removed.

=

Figure 9: Disengaging the front cover

» Once the locking tabs have been disengaged, you can separate the slice
modules from each other.

OO0 X

XIC

K

Figure 10: Separating the XN300 slice modules from the system block
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2 Installation
2.3 Terminations

2.3 Terminations
Plug connector
X1 —Xn: The required plug connectors with push-in spring-cage terminals are

included as standard with every XN300 slice module. To use them, the con-
ductor simply needs to be slid into the appropriate contact.

In order to release the conductor, simply press on the release mechanism,
e.g., with a screwdriver, to pull out the conductor from the corresponding

contact.

Table 1: Connection specifications

Cable cross-sectional areas XN-322-... XN-322-4D0-RNO

10 mm (0.39") solid mmZ 02-15 02-25

(I o
Flexible with mmZ 02-15 025-25
uninsulated ferrule
Flexible with mmZ  0.2-0.75 0.25-25
insulated ferrule
Ferrule d mm <28 <38
AWG 24-16 24-12
Strip length mm 10 10

Table 2: Technical data for plug connectors XN-322-...

Technical data as per IEC/DIN/VDE Unit solid Flex- Flex-
ible ible

Insulating material group = |

Overvoltage category/pollution degree —/- 173 1172 172
Rated voltage V 160 200 400
Rated surge voltage kV 25 2.5 2.5
Rated operational current/cross-sectional area A/mm2 6/1.5

Table 3: Technical data for plug connectors XN-322-4DO-RNO

Technical data as per IEC/DIN/VDE Unit solid Flex- Flex-
ible ible

Insulating material group - |

Overvoltage category/pollution degree —/- /3 11/2 172
Rated voltage v 320 320 630
Rated surge voltage kV 4 4 4
Rated operational current/cross-sectional area A/mm? 12/2.5
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2 Installation
2.4 Connecting the power supply

2.4 Connecting the power supply

DANGER
In safety-relevant applications, the power supply used to power

the XN300 system must be a PELV power supply unit.

The system bus communication channel on the XN300 slice modules is pow-
ered with the 5V on the system bus.

In addition, the system bus provides a 24 VDC supply voltage used to inter-
nally power the XN300 slice modules. Modules with high power consump-
tion levels, however, will also need an additional power supply.

The XN-312-GW-CAN gateway powers the system bus with 5 VDC/1.6 A and
24 VDC/1.6 A.

The following XN300 slice modules require an external 24 VDC power supply
as well:

XN-322-8D0O-P05
XN-322-12DO-P17
XN-322-16D0O-P05
XN-322-8DI0-PD05
XN-322-16DI0-PD05
XN-322-16DI0O-PC05
XN-322-8A0-U2
XN-322-4A10-|
XN-322-8AI0-|
XN-322-1DCD-B35
XN-322-1CNT-8DIO

External 24 VDC voltages can be distributed using an XN-322-4PS-20 power
distribution module or XN322-18PD-P and XN-322-18PD-M field potential dis-
tributor modules:

—> Chapter 4 "Power supply XN-322-4PS-20", page 29,

—> Chapter 6 "Power distribution +24 V XN-322-18PD-P"”, page 37,

—> Chapter 5 “Power distribution 0 V XN-322-18PD-M", page 33.

You can use the XN300-Assist software program for assistance with engi-
neering and commissioning.
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2 Installation
2.5 Potential Relationship between the Components

2.5 Potential Relationship between the Components

All XN300 slice modules feature a contact point that is used to establish a
functional earth connection to the DIN-rail. Moreover, all power supply earth
connections are connected to the functional earth. Finally, the CANopen field
bus interface and the XN300 system are galvanically isolated from each

other.
Common
. ov
c @
XN300-Assist ! |
interface ; |
| { |
[}
= ! I
g<‘:ﬁ> - K ) ! system bus
l o | master
: .g UBP724V +24V DC :
N 1 XN-312 XN-322 [[~777| XN-322 |
= I CPU system |GND i
<< n=1 n==s31
i S DeC Ugpsy+5VDC | 71| i
L [ N S P N Sm—
! GND |
: |
! DC (24V DC) i
! 1
X3 |
V |
Upow | V+ :
+ |
[ 1
|__10V !
=TV !
_______________________________________________________________________ .
©)
Figure 11: Functional diagram of XN300 system
24V DC
0V IEC/EN 60715
PE T TXN-312-6W-CAN ! -1
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| (§~|UBP 5v+5VDC | : | |
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Upow X3 1 ! : | !
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0V :
ov
l ®
L
Figure 12: Gateway in XN300 system
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3 Commissioning
3.1 General commissioning instructions

3 Commissioning

XN300 slice modules are commissioned in the corresponding system block
with the gateway. For a detailed explanation on how to commission the gate-
way, please refer to the "Commissioning" chapter in ,, CANopen Gateway
XN312-GW-CAN", MN050003-DE.

3.1 General commissioning instructions

The signals received by analog modules are very small in comparison to digi-
tal signals. In order to ensure that these modules work properly, it is abso-
lutely necessary to route all cables carefully:

¢ The DIN-rail must have a proper earth connection

e The cables used to connect to the analog signal sources must be as
short as possible and must not be routed parallel to digital signal cables.

* Analog signal cables must be screened.

e The screening must be terminated at a screening bus.

¢ Do not route the input cables parallel to load circuits.

e Suppressor circuit for all contactor coils (RC suppressors or flyback
diodes)

% If possible, connect the earth bus to the control panel earth bus!
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3 Commissioning

3.2 Wiring in accordance with EMC requirements

3.2 Wiring in accordance with EMC requirements

3.3 LED indicators

28

Undesired faults can occur on the field bus and the analog inputs due to elec-
tromagnetic interference. They can be limited by implementing suitable EMC
measures, such as:

e A system configuration that meets EMC requirements

* Routing all analog input and field bus cables in a way that meets EMC
requirements

¢ Measures designed to reduce potential differences

e Correctly installing the field bus system
(cable, bus connector connection, etc.)

e Using shielding

For DIN-rails

FM 4/TS 35
(Weidmdiller)

Figure 13: Field bus shielded by using shielding

XN300 slice modules feature a functional earth connection point at the back.

000 000

o
-

Figure 14: XN300 slice module side view
(@) Functional earth

Status LEDs are used to indicate the status of all XN300 slice modules.
These LEDs have various colors in order to make it possible to easily deter-
mine which function they represent:

e QGreen: input
e Yellow: output
¢ Red: fault
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4 Power supply XN-322-4PS-20
4.1 Status LED signals and pin assignment

4 Power supply XN-322-4PS-20

Power supply modules can be used to distribute the field supply voltage for
XN300 slice modules.

The targeted use of power supply modules makes it possible to ensure that
all slice modules will be properly powered and fused as required for the appli-
cation in question by segmenting the power supply into sections.

XN-322-4PS-20 modules are powered via connector X5 using the 24 and 0 V
pins. The slice modules then distribute this power to nine +24 VDC-Out
power outputs, each with its own GND output.

The power outputs are grouped and short-circuit proof, with each group
being able to deliver up to 2 A.

4.1 Status LED signals and pin assignment

4PS
20
[‘E orl—®
ov| O[D
1+ Om}]
ov| O[D
2 OM—Q@
w| O
2+ Om]
o| O[B
& Om—®
o | O
3+ Om}]
w | O[D
O ——
:v Olb ®
4+ Om]
o | O[p
o8
o | O[p
2 | O[p
o | O

Figure 15: LED signals and pin assignment for XN-322-4PS-20

@ X1
— 1+ 24 VDC-0ut 1, power supply group 1
— 0V GND 1, power supply group 1
— 1+ 24 VDC-0ut 2, power supply group 1
— 0V GND 2, power supply group 1

@ X2
— 2+ 24 VDC-0Qut 3, power supply group 2
— 0V GND 3, power supply group 2
— 2+ 24 VDC-0ut 4, power supply group 2
— 0V GND 4, power supply group 2

® X3
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4 Power supply XN-322-4PS-20
4.2 Wiring

— 3+24VDC-0ut 5, power supply group 3
— 0V GND 5, power supply group 3
— 3+ 24 VDC-0ut 6, power supply group 3
— 0V GND 6, power supply group 3

® X4
— 4+ 24 VDC-0ut 7, power supply group 4
— 0V GND 7, power supply group 4
— 4+ 24 VDC-0ut 8, power supply group 4
— 0V GND 8, power supply group 4

®) X5
— 4+ 24 VDC-0ut 9, power supply group 4
— 0V GND 9, power supply group 4
— 24 VDC Ugpq input
— 0V GND input

(6) 24VDC OK LED

Status LED signals

Module status green ON 24 \IDC OK
(24 VDC OK) Power supply group voltage = 18 VDC

OFF No power

4.2 Wiring

Each power supply module can be used to power up to nine XN300 slice
modules.

1+ 0V 1+ 0V 2+ 0V 2+ 0OV 3+ 0V 3+ 0V 4+ 0V 4+ 0OV 4+ 0V 24V OV
..-’.“.I-I-l--l___Z(Z_I_I_J__]____)83_]__1__[__[___2(‘1_ I N ISR

| B | | I |
XN300 9y gy XN300 50y gy

Figure 16: Wiring example using connectors X1 to X5 with a total of nine XN300 slice mod-
ules
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4.3 Technical Data

4.3.1 +24 V power supply modules

4 Power supply XN-322-4PS-20
4.3 Technical Data

Number of +24 VDC power supply outputs

9
(distributed among 4 power supply groups)

Short-circuit proof yes
Maximum permissible continuous load current / power supply 2 A
connection

Maximum permissible continuous load current / power supply 2 A
group

Maximum total current / module 6A
Potential isolation none
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4 Power supply XN-322-4PS-20
4.3 Technical Data
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5 Power distribution 0 V XN-322-18PD-M

5.1 Pin assignment

5 Power distribution 0 V XN-322-18PD-M
5.1 Pin assignment

XN-322-18PD-M modules are passive XN300 field potential distribution slice
modules. They provide an output potential of 0 V for a total of 18 pins. This
means that this 0 V potential can be tapped without the need for additional

terminal strips.

XN-322-18PD-M modules are normally used together with XN-322-18PD-P
modules in order to ensure that XN300 slice modules can be segmented into
groups that can be fused and switched as such. When used together with
digital slice modules, these modules make it possible to use two-wire and
three-wire connection configurations.

18Pn|’J'
|:1 om—@®
2 |O[D
3 |OD
4 |O[D
5 |OM——Q@
6 |O[D
7 | O
NSl
OlpF——-
SOl @
1 |[Ofp
12 |O[R
OMRf——
wonl @
15 [O[P
16 | O[D
17| O ——0@®)
o
lln
HE

Figure 17: LED signals and pin assignment for XN-322-18PD-M

@® X1
— 1GND output 1
— 2 GND output 2
— 3GND output 3
— 4 GND output 4
@ X2
— 5 GND output 5
— 6 GND output 6
— 7 GND output 7
— 8 GND output 8
3 X3
— 9GND output 9

— 10 GND output 10
— 11 GND output 11

XN300 slice modules 06/16 MNO50002-EN  www.eaton.eu 33



5 Power distribution 0 V XN-322-18PD-M
5.2 Wiring

— 12 GND output 12
® X4

— 13 GND output 13

— 14 GND output 14

— 15GND output 15

— 16 GND output 16
® X5

— 17 GND output 17

— 18 GND output 18

— 0V GND input

— 0V GND input

5.2 Wiring

NOTICE

Connect both of the device's 0 V terminals to the power sup-
ply's 0 V!

In order to reduce the contact current flowing through the plug connector,
the two 0 V input pins on the module need to be connected to the power

supply's 0 V.
Uepg 24V
oV
PE—-—-— S
|
I
|_ _____________ J‘ _____________________________________________________ 1
| © |
|
IX11 2 3 4 X25 g 7 8 X389 10 11 12 X413 14 15 15 X517 18 Jov]ov!
u___l__i__l_J____1_i__l__l____l__l__l_1____l_J__l__l____l__I__ _T_J
1 11 L
NS00 a4y gv | [XN300 o4y gy

Figure 18: Wiring example
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5 Power distribution 0 V XN-322-18PD-M
5.3 Technical data

Uess 24V
oV
PE———-—-—-— T T T T T T T T
I
I
_______________________ L
| @ XN322-PD-P !
| I
X1 2 3 4 X2p 7 8 X39 10 11 12 X413 14 15 16 X517 18 |24 [24]
u___l__I__l_J____T_J__I__I_T__l__l__l_l____l_J__]__l____]__l__ _T_J
1 1
XN300 24y ov || |XN300 24y ov

|
|
|
|
|
L

i @ XN322-PD-M i
! |
EXH 2 3 4 X5 g 7 8 X839 10 11 12 X413 14 15 16 X517 18 |ov |ov|
I i B

E= C

Figure 19: XN-322-18PD-M and XN-322-18PD-P wiring example showing how to power
slice modules

5.3 Technical data

5.3.1 0V distribution

Number of 0 V potentials 2
Short-circuit proof no
Internal fusing no

Maximum permissible contin-  8A
uous load current / connection

Maximum total current 16 A
(The maximum current of 8 A per connection must not be exceeded at the
inputs or outputs!)
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5 Power distribution 0 V XN-322-18PD-M
5.3 Technical data
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6 Power distribution +24 V XN-322-18PD-P

6.1 Pin assignment

6 Power distribution +24 V XN-322-18PD-P
6.1 Pin assignment

XN-322-18PD-P modules are passive XN300 field potential distribution slice
modules. They provide an output potential of 24 VDC for a total of 18 pins.
This means that this voltage can be tapped without the need for additional

terminal strips.

XN-322-18PD-P modules are normally used together with XN-322-18PD-M
modules in order to ensure that XN300 slice modules can be segmented into
groups that can be fused and switched as such. When used together with
digital slice modules, these modules make it possible to use two-wire and
three-wire connection configurations.

T

00000000000 OI0000I000
|IFEEE|FFEE 5555 5555555

Figure 20: LED signals and pin assignment for XN-322-18PD-P

@® X1
— 124VDC output 1
— 224VDC output 2
— 324VDC output 3
— 424VDC output 4
@ X2
— 524VDC output 5
— 624VDC output 6
— 724VDC output 7
— 824VDC output 8
® X3
— 924VDC output 9
— 1024VDC output 10
— 1124VDC output 11
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6 Power distribution +24 V XN-322-18PD-P
6.2 Wiring

— 12 24VDC output 12
® X4
— 1324VDC output 13
— 14 24VDC output 14
— 1524VDC output 15
— 16 24VDC output 16
® X5
— 17 24VDC output 17
— 1824VDC output 18
— 24 24VDC power supply
— 24 24VDC power supply

6.2 Wiring

NOTICE

Connect both of the device's 24 V terminals to the power sup-
ply's 24 V1

In order to reduce the contact current flowing through the plug connector,
the two 24 input pins on the module need to be connected to the power sup-

ply's 24 V.
Uga 24V
oV
D
| 2 [IF
I
_____________ e
a S a
X191 2 3 4 X25 g 7 8 X39 10 11 12 X413 14 15 16 X517 18 |24 |24
L--i__l__l__l___i_J__l__l____l_1_J__I____I__l_l_]____l__l__ 1!
| I | | I |
XN300 o0y gy | |XN300 oy gy

Figure 21: Wiring example
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6.3 Technical data

6.3.1 +24 V distribution

6 Power distribution +24 V XN-322-18PD-P
6.3 Technical data
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Figure 22: XN-322-18PD-P and XN-322-18PD-P wiring example showing how to power slice

modules
Number of +24 V outputs 2
Short-circuit proof no
Internal fusing no
Maximum permissible continuous 8A

load current per pin

Maximum total current 16 A

(The maximum current of 8 A per pin must not be exceeded at the inputs

or outputs!)
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6 Power distribution +24 V XN-322-18PD-P
6.3 Technical data
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7 Digital input module XN-322-8DI-PD
7.1 Status LEDs

7 Digital input module XN-322-8DI-PD

1.1 Status LEDs

XN-322-8DI-PD digital input modules have 8 inputs, for a +24 V signal level,
that can be used to read the logical low and logical high levels, i.e., 0 and 1.
These modules feature an internal input filter designed to suppress glitches
on the corresponding signal cables.

.

—
BW N - cwm
jsa

®)
0000|0000
%%%%T%%%%

® N o «»

|

Il

1l

Figure 23: LED signals and pin assignment for XN-322-8DI-PD
(@ Module status LED

() User LED

(® Status LEDs for inputs 1to 8

Module status green ON System OK

OFF No power

FLASHES (5 Hz) No communications
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7 Digital input module XN-322-8DI-PD
7.2 Pin assignment

User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Status input 1 green ON Input ON
inut 8 OFF Input OFF
7.2 Pin assignment
s 8Dl
u PD
Bom—o®
2 |O[B
3 |Ob
4 |O[
A om—@
6 |O[D
7 |O[D
s |O[D
—
—
—
—
—
:—‘F
Figure 24: Pin assignment
@ X1

— 1digital input 1
— 2 digital input 2
— 3digital input 3
— 4 digital input 4
@ X2
— Sdigital input 5
— 6 digital input 6
— Tdigital input7
— 8digital input 8
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1.3 Digital input wiring

7 Digital input module XN-322-8DI-PD

7.3 Digital input wiring

The digital input, as defined in the EN 61131-1 type with a 5-ms input delay,
is particularly suitable for connecting electronic switching devices, including
relay contacts, pushbuttons, switches, etc. It is used to convert a signal with

two possible states into a one-bit binary number.

24V
oV
PEH-— — — —— o — e — - — - —
I
! ©)
I
! 1 2 3 4
X X2 h_

Figure 25: Input wiring

1.4 Technical data for digital inputs

————

designation
Number of channels 8
61131-2 Type1
Input voltage UE 24\VDC maximum 30 VDC

Signal level

LOW:0<UE<+8V

HIGH: +14 V< UE<+30V

Switching threshold

normally +11 VDC

Input current at Ue=24Vdc

normally 3.7 mA

Input delay

normally 5 ms
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7 Digital input module XN-322-8DI-PD
7.5 Memory layout

1.5 Memory layout

CAN Object Size Description
Index (byte)
0x6000 SUB x 0x3150 1 Digital input register Bit0 Input 1
Bit 1 Input 2
Bit 2 Input 3
Bit 3 Input 4
Bit 4 Input 5
Bit 5 Input 6
. Bit 6 Input 7
o
= Bit7 Input 8
o
7.6 Supported CANopen objects
Product-specific CANopen objects
Index Data Type Name Function Mapping Access
(hex)
0x6000  UNSIGNED8 [-BYTE Digital Input 8-bit Default ro PDO
Manufacturer-specific objects
Index range for the XN-322-8DI-PD module: x150 to x15F
Index Data Type Name Function Mapping Access
(hex)
0x1027  UNSIGNED16 ModulelD Module ID number = ro SDO
0x3150  UNSIGNEDS8 Input1_8 Read Digital Input 1_8 Manual ro PDO
0x4001  VISIBLE STRING  SerialNumber The device's serial number = const  SDO
0x4004  UNSIGNEDS8 UserLEDControl User LED Control = rw SDO
0x400C  VISIBLE STRING ~ ProductName Product Name = ro SDO
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8 Digital input module XN-322-16DI-PD
8.1 Status LEDs

8 Digital input module XN-322-16DI-PD

8.1 Status LEDs

XN-322-16DI-PD digital input modules have 16 inputs, for a +24 V signal
level, that can be used to read the logical low and logical high levels, i.e., 0
and 1. The modules feature input filters designed to suppress glitches on the
corresponding signal cables.

.
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Figure 26: LED signals and pin assignment for XN-322-16DI-PD
(@ Module status LED

() User LED

(® Status LEDs for inputs 1to 16

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
User yellow ON The user can set the LED signals as neces-
OFF sary.
(For example, the visualization interface can
FLASH be used to set the module's LED to flash so

(200 ms ON, 1000 ms OFF) that it is easier to find the module inside the
control panel.)

FLASH

(1000 ms ON, 200 ms OFF)
Status input 1 green ON Input ON
inut 16 OFF Input OFF
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8 Digital input module XN-322-16DI-PD
8.2 Pin assignment

8.2 Pin assignment

s 16DI
U PD‘
[’F‘onﬂz ®
2 O
3 O
4 Oﬂﬂ]‘
A om—@
6 |Olb
7 |O[D
&OH]D‘
Ol
IS —
n | O[p
&IOH]B‘
Olb
LSS
15| O[p
16 | O[p
Figure 27: Pin assignment

@ X1
— 1digital input 1
— 2digital input 2
— 3digital input 3
— 4 digital input 4
@ X2
— 5digital input 5
— 6 digital input 6
— Tdigital input7
— 8 digital input 8
® X3
— 9digital input 9
— 10 digital input 10
— 1 digital input 11
— 12 digital input 12
® X4
— 13 digital input 13
— 14 digital input 14
— 15 digital input 15
— 16 digital input 16
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8 Digital input module XN-322-16DI-PD
8.3 Digital input wiring

8.3 Digital input wiring
The digital input, as defined in the EN 61131-1 type 1 with a 5-ms input delay,
is particularly suitable for connecting electronic switching devices, including
relay contacts, pushbuttons, switches, etc. It is used to convert a signal with
two possible states into a one-bit binary number.

24V
oV

PEH4-————— ————

| 4 5 6 7 8 9 10 1 12 13 14 15 16
XL X2 L ML L1 _____] ML LN i

R A A R A A A

Figure 28: Input wiring

8.4 Technical data for digital inputs

designation
Number of channels 16
61131-2 Type1
Input voltage UE 24\VDC maximum 30 VDC
Signal level LOW:0<UE<+8V HIGH: +14 V< UE<+30V
Switching threshold normally +11 VDC
Input current at Ue=24Vdc normally 3.7 mA
Input delay normally 5 ms
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8 Digital input module XN-322-16DI-PD
8.5 Memory layout

8.5 Memory layout

CAN Object Size Description
Index (byte)
0x6000 SUB 0x3140 2 Digital input register Bit 0 Input 1
X Bit 1 Input 2
Bit 2 Input 3
Bit 3 Input 4
Bit 4 Input 5
Bit 5 Input 6
. Bit 6 Input 7
o
= Bit 7 Input 8
- o
0x6000 SUB Bit0 Input 9
X+1 .
Bit 1 Input 10
Bit 2 Input 11
Bit 3 Input 12
Bit 4 Input 13
Bit 5 Input 14
Bit 6 Input 15
o
@ Bit 7 Input 16
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8 Digital input module XN-322-16DI-PD
8.6 Supported CANopen objects

8.6 Supported CANopen objects
Product-specific CANopen objects

Index Data Type Name Function Mapping Access
(hex)
0x6000  UNSIGNED8 [-BYTE Digital Input 8-bit Default ro PDO

Manufacturer-specific objects
Index range for the XN-322-16DI-PD module: x150 to x15F

Index Data Type Name Function Mapping Access
(hex)

0x1027 UNSIGNED16 ModulelD Module ID number - ro SDO
0x3140  UNSIGNED16 Input1_16 Read Digital Input 1_16 Manual ro PDO
0x4001 VISIBLE STRING SerialNumber The device's serial number - const  SDO
0x4004 UNSIGNED8 UserLEDControl User LED Control - rw SDO
0x400C  VISIBLE STRING ProductName Product Name - ro SDO
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8 Digital input module XN-322-16DI-PD
8.6 Supported CANopen objects
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9 Digital input module XN-322-20DI-PD

9 Digital input module XN-322-20DI-PD

9.1 Status LEDs

9.1 Status LEDs

XN-322-20DI-PD digital input modules have 20 inputs, for a +24 V signal
level, that can be used to read the logical low and logical high levels, i.e., 0
and 1. These modules feature an internal input filter designed to suppress

glitches on the corresponding signal cables.
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Figure 29:

() User LED

LED signals and pin assignment for XN-322-20DI-PD
(@ Module status LED

(® Status LEDs for inputs 1to 20

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication

User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be

used to set the module's LED to flash so that it

FLASH is easier to find the module inside the control
(200 ms ON, 1000 ms OFF) panel.)
FLASH
(1000 ms ON, 200 ms OFF)

Status input 1 green ON Input ON

iﬁput 20 OFF Input OFF
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9 Digital input module XN-322-20DI-PD
9.2 Pin assignment

9.2 Pin assignment

.

s 20DI
u PD
B om—©o
2 |O[b
3 |O[b
a |OfP
3 OhH—®
6 O
7 |O[D
s | O[D
o Ooh+—@®
10 | O
1 |O[p
12 |O[p
O ——
IS
15 | O[]

16 | O
Ol——
wop @

19| O
20 | Ofp
Figure 30: Pin assignment

@ X1
— 1digital input 1
— 2digital input 2
— 3digital input 3
— 4 digital input 4
@ X2
— 5digital input 5
— 6 digital input 6
— Tdigital input7
— 8 digital input 8
® X3
— 9digital input 9
— 10 digital input 10
— 1 digital input 11
— 12 digital input 12
® X4
— 13 digital input 13
— 14 digital input 14
— 15 digital input 15
— 16 digital input 16
®) X5
— 17 digital input 17
— 18 digital input 18
— 19 digital input 19
— 20 digital input 20
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9.3 Digital input wiring

9 Digital input module XN-322-20DI-PD

9.3 Digital input wiring

The digital input, as defined in the EN 61131-1 type with a 5-ms input delay,
is particularly suitable for connecting electronic switching devices, including
relay contacts, pushbuttons, switches, etc. It is used to convert a signal with
two possible states into a one-bit binary number.

24V

oV

PE—-— —— -

12

B I

|
|
13 14 15 16 17 18 19 20 |
|
1

RO T I I AN N

[ R A

Figure 31: Input wiring

9.4 Technical data for digital inputs

designation
Number of channels 20
61131-2 Type1
Input voltage UE 24\VDC maximum 30 VDC

Signal level

LOW:0<UE<+8V

HIGH: +14 V< UE<+30V

Switching threshold

normally +11 VDC

Input current at Ue=24Vdc

normally 3.7 mA

Input delay

normally 5 ms
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9 Digital input module XN-322-20DI-PD
9.5 Memory layout

9.5 Memory layout

CAN Object Size Description
Index (byte)
0x6000 SUB x 0x3010 4 Digital input register Bit 0 Input 1
Bit 1 Input 2
Bit 2 Input 3
Bit 3 Input 4
Bit 4 Input 5
Bit 5 Input 6
. Bit 6 Input 7
o
= Bit7 Input 8
- o
0x6000 SUB Bit0 Input 9
X+1
Bit 1 Input 10
Bit 2 Input 11
Bit 3 Input 12
Bit 4 Input 13
Bit5 Input 14
Bit6 Input 15
o
EE Bit 7 Input 16
0x6000 SUB Bit 0 Input 17
X+2
Bit 1 Input 18
Bit 2 Input 19
Bit 3 Input 20
Bit4
Bit5
Bit 6
o~
= Bit 7
o
Bit0
Bit 1
Bit 2
Bit 3
Bit4
Bit5
Bit 6
A
= Bit 7
0
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9 Digital input module XN-322-20DI-PD
9.6 Supported CANopen objects

9.6 Supported CANopen objects
Product-specific CANopen objects

Index Data Type Name Function Mapping Access
(hex)
0x6000  UNSIGNED8 [-BYTE Digital Input 8-bit Default ro PDO

Manufacturer-specific objects
Index range for the XN-322-20DI-PD module: xx10 to xx1F

Index Data Type Name Function Mapping Access
(hex)

0x1027 UNSIGNED16 ModulelD Module ID number - ro SDO
0x3010  UNSIGNED32 Input1_20 Digital input channels 1 to 20 Manual ro PDO
0x4001 VISIBLE STRING SerialNumber The device's serial number - const  SDO
0x4004 UNSIGNED8 UserLEDControl User LED Control - rw SDO
0x400C  VISIBLE STRING ProductName Product Name - ro SDO
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9 Digital input module XN-322-20DI-PD
9.6 Supported CANopen objects
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10 Digital input module XN-322-20DI-PF

10 Digital input module XN-322-20DI-PF

10.1 Status LEDs

10.1 Status LEDs

XN-322-20DI-PF digital input modules have 20 inputs, for a +24 V level, that
can be used to read the logical low and logical high signal levels, i.e., 0 and 1.
The modules feature input filters designed to suppress glitches on the corre-

sponding signal cables.
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Figure 32: LED signals and pin assignment for XN-322-20DI-PF

(@ Module status LED
() User LED
(® Status LEDs for inputs 1to 20

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication

User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be

used to set the module's LED to flash so that it

FLASH is easier to find the module inside the control
(200 ms ON, 1000 ms OFF) ~ panel.)
FLASH
(1000 ms ON, 200 ms OFF)

Status input 1 green ON Input ON

Status input 20 OFF Input OFF
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10 Digital input module XN-322-20DI-PF
10.2 Pin assignment

10.2 Pin assignment

—®
Olb
Olb
Ol
Olb——
IS
7 |O[b
g2
O F——-
190 Ol ®
1 |O[D
i
Obt——
ST -
15| O[D
16 | O
Obt——
Olb ®
Ol
Olp
Figure 33: Pin assignment

@ X1
— 1digital input 1
— 2digital input 2
— 3digital input 3
— 4 digital input 4
@ X2
— Sdigital input 5
— 6 digital input 6
— 7 digital input 7
— 8digital input 8
® X3
— 9digital input 9
— 10digital input 10
— 1 digital input 11
— 12 digital input 12
® X4
— 13 digital input 13
— 14 digital input 14
— 15 digital input 15
— 16 digital input 16
® X5
— 17 digital input 17
— 18 digital input 18
— 19 digital input 19
— 20 digital input 20

58 XN300 slice modules 06/16 MNO50002-EN  www.eaton.eu



10 Digital input module XN-322-20DI-PF
10.3 Digital input wiring

10.3 Digital input wiring

The digital input, which conforms to EN 61131-1 type 1, is suitable for con-
necting electronic sensors. It is used to convert a signal with two possible
states into a one-bit binary number.

24V
oV

PE———— -

___________________________________________________________________________________________

Figure 34: Input wiring

10.4 Technical data for digital inputs

designation
Number of channels 20
61131-2 Type1
Input voltage UE 24\VDC maximum 30 VDC
Signal level LOW: 0<Us<+8V HIGH: +14 V < Ug<+30 V
Switching threshold normally +11 VDC
Input current at Ue=24Vdc normally 3.7 mA
Input delay normally 0.5 ms
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10 Digital input module XN-322-20DI-PF
10.5 Memory layout

10.5 Memory layout

CAN Object Size Description
Index (byte)
6000 SUB x 3030 4 Digital input register Bit0 Input 1
Bit 1 Input 2
Bit 2 Input 3
Bit 3 Input 4
Bit 4 Input 5
Bit 5 Input 6
. Bit 6 Input 7
o
2 Bit7 Input 8
- [aa]
6000 SUB x+1 Bit 0 Input 9
Bit 1 Input 10
Bit 2 Input 11
Bit 3 Input 12
Bit 4 Input 13
Bit5 Input 14
Bit 6 Input 15
Q
EE Bit 7 Input 16
6000 SUB x+2 Bit 0 Input 17
Bit 1 Input 18
Bit 2 Input 19
Bit 3 Input 20
Bit 4 -
Bit5 -
Bit 6 -
~N
2 Bit7 -
[sa]
Bit 0 =
Bit 1 -
Bit 2 -
Bit 3 =
Bit 4 -
Bit5 -
- Bit 6 =
ke
& Bit 7 -
o
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10 Digital input module XN-322-20DI-PF
10.6 Supported CANopen objects

10.6 Supported CANopen objects
Product-specific CANopen objects

Index Data Type Name Function Mapping Access
(hex)
0x6000  UNSIGNED8 [-BYTE Digital Input 8-bit Default ro PDO

Manufacturer-specific objects
Index range for the XN-322-20DI-PF module: x030 to x03F

Index Data Type Name Function Mapping  Access

(hex)

0x1027  UNSIGNED16  ModulelD Module Identification Number — — ro SDO

0x3030  UNSIGNED32 Input1_20 Read Digital Input 1_20 Manual ro PDO

0x4001 VISIBLE SerialNumber  Serial Number - const SDO
STRING

0x4004  UNSIGNEDS8 UserLEDCon- User LED Control - rw SDO

trol

0x400C  VISIBLE ProductName  Product Name - ro SDO

STRING
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10 Digital input module XN-322-20DI-PF
10.6 Supported CANopen objects

62
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11 XN-322-20DI-PCNT digital input module with counter function

11 XN-322-20DI-PCNT digital input module with counter function

XN-322-20DI-PCNT digital input modules have 20 inputs, for a +24 V level,
that can be used to read the logical low and logical high signal levels, i.e., 0
and 1. The modules feature input filters designed to suppress glitches on
the corresponding signal cables. In addition, digital inputs 1 — 4 feature a
counter function that, when used, makes internal module registers be incre-
mented every time there is an input pulse.
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Figure 35: Device view XN-322-20DI-PCNT
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11 XN-322-20DI-PCNT digital input module with counter function
11.1 Status LEDs

11.1 Status LEDs

Ol

©R 10

00000000000 O0000I000
|IFEEE 5555555 5555555

Figure 36: LED signals and pin assignment
() Module status LED

() User LED

(® Status LEDs for inputs 1 to 20

Module status green  ON System OK
OFF No power
FLASHES (5 Hz) No communication
Status User ON The user can set the LED signals as necessary.
yellow OFF (Forexample, the visualization interface can be
used to set the module's LED to flash so that it
FLASH is easier to find the module inside the control
(200 ms ON, 1000 ms OFF) ~ panel.)
FLASH
(1000 ms ON, 200 ms OFF)
Status input 1 —20 green  ON Input ON
OFF Input OFF
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11.2 Pin assignment

11.3 Wiring

11 XN-322-20DI-PCNT digital input module with counter function

.

s 20DI
u PCNT

|:1 Olh——=0®
2 |O[B
3 |Ofb
4 |O[D
BAon—0
s |OD
7 |OlP
s |O[D
o Om—®@
10 | O
n | O[p
12 |O[b

OlbF——-
ST
15 | O[[p
16 | O[[D
Olp ——-

I —
19 | O[[p
20 | O[p

Figure 37: Pin assignment

@® X1
— 1digital input 1
— 2digital input 2
— 3digital input 3
— 4 digital input 4
@ X2
— bdigital input 5
— 6 digital input 6
— 7 digital input7
— 8digital input 8
3 X3
— 9digital input 9
— 10 digital input 10
— 1 digital input 11
— 12 digital input 12
® X4
— 13 digital input 13
— 14 digital input 14
— 15 digital input 15
— 16 digital input 16
(®) X5
— 17 digital input 17
— 18 digital input 18
— 19 digital input 19
— 20 digital input 20

11.2 Pin assignment

There are four digital inputs wired to each of the four X1 to X5 connectors.
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11 XN-322-20DI-PCNT digital input module with counter function
11.3 Wiring

11.3.1 Wiring up the digital inputs

24V

The digital input, which conforms to EN 61131-1 type 1, is particularly suit-
able for connecting electronic sensors. It is used to convert a signal with two
possible states into a one-bit binary number.

ov

PE —|

P —— e -

Figure 38: Input wiring

11.3.2 Wiring the counter functions for inputs 1 to 4

66

Inputs 1...4 are connected downstream of internal module counter registers
that can be used to directly count signal pulses at these inputs.

The following modes are available:

e Counter mode (simple counting): The 8-bit counter register for an input
will be incremented every time there is a rising signal pulse at that input.
Objects 0x3023 to 0x3026 are the corresponding 8-bit counter registers.

* Incremental encoder mode: Counts by interpreting the signals from two
inputs using AB quadrature mode with X4 encoding and incrementing a
16-bit counter register. Objects 0x3027 to 0x3028 are the corresponding
16-bit counter registers.

Input x

Inputy

Figure 39: Timing diagram showing how the signals at the XN-322-20DI-PCNT module's
inputs are used for counting when using AB quadrature mode with X4 encoding
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11 XN-322-20DI-PCNT digital input module with counter function
11.4 Technical data for digital inputs

11.3.3 Configuring inputs 1 to 4

Counter mode register object 0x4020 can be used to configure the function
for inputs 1 to 4 and, accordingly, select the operating mode you want to
use.

In addition, any writing command to counter mode register object 0x4020
will reset counter registers 0x3023 through 0x3028 to 0x00.

The following functions are available:

Data  designation Description

bit
0 Input 1/2 0 = Counter Mode

1 = Incremental Encoder Mode
1 Input 3/4 0 = Counter Mode

1 = Incremental Encoder Mode
2-7 reserved

11.4 Technical data for digital inputs

designation
Number of channels 20
61131-2 Type1

Input voltage Ue 24\VDC maximum 30 VDC
Signal level LOW: 0<Ueg<+8V HIGH: +14 V < Ug<+30 V
Switching threshold normally +11 VDC
Input current at Ue=24VDC normally 3.7 mA
Input delay

Inputs 1 to 4 normally 10 ps

Inputs 5 to 20 normally 500 ps
Max. input frequency at inputs 1 to 4 25 kHz
when using X1 encoding
Max. input frequency at inputs 1 to 4 100 kHz

when using X4 encoding
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11 XN-322-20DI-PCNT digital input module with counter function

11.5 Memory layout

11.5 Memory layout

CAN Object Size Description
Index (byte)
0x6000 SUB  0x3020 3 Digital input register Bit0 Input 1
X Bit 1 Input 2
Bit 2 Input 3
Bit 3 Input 4
Bit 4 [nput 5
Bit5 Input 6
&3 Bit6 Input 7
2 Bit 7 Input 8
0x6000 SUB  0x3021 Bit 0 Input 9
X Bit 1 Input 10
Bit 2 Input 11
Bit 3 Input 12
Bit 4 Input 13
Bit 5 Input 14
o Bit 6 Input 15
& Bit 7 Input 16
0x6000 SUB  0x3022 Bit 0 Input 17
X2 Bit 1 Input 18
Bit 2 Input 19
Bit 3 Input 20
Bit4
Bit 5
% Bit6
§ Bit 7
0x4020 SDO 1 Counter mode register Bit 0, Input 1 -2 0= Counter Mode
1 = Incremental Encoder Mode
Bit 1, Input 3—4 0= Counter Mode
1 = Incremental Encoder Mode
0x3023 1 Counter 1 Counter 1 Register)
0x3024 1 Counter 2 Counter 2 Register!)

1) If the inputs are configured for counter mode in the counter mode register.

2) If the inputs are configured for incremental encoder mode in the counter mode register.

68
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11 XN-322-20DI-PCNT digital input module with counter function
11.6 Supported CANopen objects

CAN Object Size Description

Index (byte)

0x3025 1 Counter 3 Counter 3 Register!)

0x3026 1 Counter 4 Counter 4 Register')

0x3027 2 Incremental encoder 1 Incremental encoder 1 Register?)
Register

0x3028 2 Incremental encoder 2 Incremental encoder 2 Register?)
Register

1) If the inputs are configured for counter mode in the counter mode register.

2) If the inputs are configured for incremental encoder mode in the counter mode register.

11.6 Supported CANopen objects
Product-specific CANopen objects

Index Data Type Name Function Mapping Access
(hex)
6000 UNSIGNED8  [-BYTE Digital Input 8-bit Default ro PDO

Manufacturer-specific objects
Index range for the XN-322-20DI-PCNT module: x020 to x02F

Index Data Type Name Function Mapping  Access
(hex)
0x1027  UNSIGNED16 ModulelD Module Identification Number — — ro SDO
0x3020  UNSIGNEDS8 Input1_8 Read Digital Input 1_8 Manual ro PDO
0x3021 UNSIGNED8 Input9_16 Read Digital Input 9_16 Manual ro PDO
0x3022 UNSIGNED8 Input17_20 Read Digital Input 17_20 Manual ro PDO
0x3023  UNSIGNEDS8 Counter1 Counter 1 Register Manual ro PDO
0x3024  UNSIGNEDS8 Counter2 Counter 2 Register Manual ro PDO
0x3025  UNSIGNEDS8 Counter3 Counter 3 Register Manual ro PDO
0x3026  UNSIGNEDS8 Counterd Counter 4 Register Manual ro PDO
0x3027  UNSIGNED16 IncrementalE  Incremental Encoder 1 Manual ro PDO
ncoder Register
0x3028  UNSIGNED16 IncrementalE  Incremental Encoder 2 Manual ro PDO
ncoder2 Register
0x4001  VISIBLE STRING ~ SerialNumber  Serial Number - const  SDO
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11 XN-322-20DI-PCNT digital input module with counter function

11.6 Supported CANopen objects

0x4004  UNSIGNEDS UserLEDCon- User LED Control - rw SDO
trol

0x400C  VISIBLE STRING  ProductName  Product Name - ro SDO

0x4020  UNSIGNEDS8 CounterMo- Counter Mode Register - ro SDO
deRegister

Make sure to only use the data relevant to the selected operat-
ing mode. Registers for operating modes that are not selected
will contain invalid values. The operating mode can be selected
using the counter mode register.
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12 Digital input module XN-322-20DI-ND
12.1 Status LEDs

12 Digital input module XN-322-20DI-ND

12.1 Status LEDs

The XN-322-20DI-ND digital input module features 20 inputs that are pulled
up to +24 V with a pull-up resistor and relay a logic level of "0" at this voltage.
If an input is pulled down to GND, a signal state of "1" will be relayed for that
input instead. The module features input filters designed to suppress
glitches on the corresponding signal cables.

.

®
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18
19
20

Figure 40: LED signals and pin assignment for XN-322-20DI-ND
(1 Module status LED

(@ User LED

(® Status LEDs for inputs 1to 20

Module status green ON System 0K
OFF No power
FLASHES (5 Hz) No communication
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12 Digital input module XN-322-20DI-ND

12.2 Pin assignment

12.2 Pin assignment

72

User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be
used to set the module's LED to flash so that it
FLASH is easier to find the module inside the control
(200 ms ON, 1000 ms OFF) ~ panel.)
FLASH
(1000 ms ON, 200 ms OFF)
Status input 1 green ON Input ON
iﬁput 20 OFF Input OFF
—®
Ofp
Ol
Olp
5 | OF—@
6 |[OD
1 |O[P
s |O[Db
B om— ®
10 | O
n |[O[h
12 |O[pb
Olhf—®
Olp
Ofp
Olb
Obl—®
Ol
Olp
Olb
Figure 41: Pin assignment

@ X1
— 1digital input 1
— 2digital input 2
— 3digital input 3
— 4 digital input 4
@ X2
— 5 digital input 5
— 6 digital input 6
— 7 digital input 7
— 8 digital input 8
® X3
— 9digital input 9

— 10 digital input 10

— 11 digital input 11

— 12 digital input 12

@ Xa

— 13 digital input 13

XN300 slice modules 06/16 MNO50002-EN  www.eaton.eu



12 Digital input module XN-322-20DI-ND

— 14 digital input 14
— 15 digital input 15
— 16 digital input 16
(® X5
— 17 digital input 17
— 18 digital input 18
— 19 digital input 19
— 20 digital input 20

12.3 Digital input wiring

24V

12.3 Digital input wiring

When not switched, each digital input will deliver a LOW signal. When an
input is connected to ground, its logic signal level will switch to HIGH

instead.

oV

PE —]

I

I
____________________________ e
| © |
i 2 3 4 5 6 9 10 11 12 13 14 15 16 17 18 19 20 |
RN N O N . N N R ML L L L S N I T DR N B N B

TTTT

(L]

Figure 42: Input wiring

12.4 Technical data for digital inputs

designation

Number of channels that switch 20

when connected to GND

Input voltage UE_LOW minimum 15 VDC 24\VDC maximum 30 VDC
Input current at IE_LOW -1.0 mA 0mA

Input voltage UE_HIGH 0VDC 5VDC

Input current at IE_LOW -4.0 mA -3.0mA -2.0 mA

Switching threshold normally +7 VDC

Input delay normally 5 ms
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12 Digital input module XN-322-20DI-ND
12.5 Memory layout

12.5 Memory layout
CAN Object Size Description
Index (byte)
0x6000 SUB 0x3130 4 Digital input register Bit0 Input 1
X Bit 1 Input 2
Bit 2 Input 3
Bit 3 Input 4
Bit 4 Input 5
Bit 5 Input 6
. Bit 6 Input 7
o
= Bit7 Input 8
- o
0x6000 SUB Bit 0 Input 9
X+1 .
Bit 1 Input 10
Bit 2 Input 11
Bit 3 Input 12
Bit 4 Input 13
Bit 5 Input 14
Bit 6 Input 15
o
=) Bit 7 Input 16
0x6000 SUB Bit 0 Input 17
X2 Bit 1 Input 18
Bit 2 Input 19
Bit 3 Input 20
Bit 4 -
Bit 5 -
" Bit 6 -
o
& Bit 7 -
o
Bit 0 -
Bit 1 -
Bit 2 -
Bit 3 -
Bit 4 -
Bit5 -
= Bit 6 -
o
) Bit 7 -
<
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12 Digital input module XN-322-20DI-ND
12.6 Supported CANopen objects

12.6 Supported CANopen objects

Product-specific CANopen objects

Index Data Type Name Function Mapping Access

(hex)

0x6000  UNSIGNED8 [-BYTE Digital Input 8-bit Default ro PDO

Manufacturer-specific objects

Index range for the XN-322-20DI-ND module: x130 to x13F

Index Data Type Name Function Mapping  Access

(hex)

0x1027  UNSIGNED16  ModulelD Module Identification Number — — ro SDO

0x3130  UNSIGNED32  Input1_20 Read Digital Input 1_20 Manual ro PDO

0x4001  VISIBLE SerialNumber  Serial Number = const SDO
STRING

0x4004  UNSIGNEDS8 UserLEDCon-  User LED Control - rw SDO

trol

0x400C  VISIBLE ProductName  Product Name = ro SDO

STRING
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12 Digital input module XN-322-20DI-ND
12.6 Supported CANopen objects

76 XN300 slice modules 06/16 MNO50002-EN  www.eaton.eu



13 Relay output module XN-322-4DO-RNO

13 Relay output module XN-322-4D0-RNO

The XN-322-4DO-RNO is an XN300 slice module with 4 relay outputs. Each
relay output features an N/O with a switching power of 230 VAC/6 A/ 24
VDC/6 A.

]

s 4D0
u RNO

[@

a|Ofl D
m|Of] D

miOf] D
x2 [

e Of] D
| Of] D

| Of] D
x: I

s|Ofl O
| Of] D

® Ofl O
x4 [

« Ol D
| Of] D

100 o

Figure 43: Device view XN-322-4D0O-RNO
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13 Relay output module XN-322-4DO-RNO

13.1 Status LEDs

13.1 Status LEDs

78

[ ]
®O——s  4Do
(2)—=v RNO
® a0l O

—wm| O[] D

R1 OH]‘ D
@O®—=| Ol b

R Of] D

R2 OM‘ D
®—s| O[] b

mIOf D

R3 OH]‘ D
®—=| O[] o

Ol D

M Ofl O

L T
Figure 44:

() User LED

LED signals and pin assignment
(1) Module status LED

(®) Output 1 status LED
(®) Output 2 status LED
(&) Output 3 status LED
(6) Output 4 status LED

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Output status yellow ON N/Q active
OFF N/Q open
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13 Relay output module XN-322-4DO-RNO
13.2 Pin assignment

13.2 Pin assignment

]
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Figure 45: Pin assignment
@ X1

- C1N/O

— R1 common contact

— R1 common contact
@ X2

— C2N/0

— R2 common contact

— R2 common contact

3 X3
— C3N/0
— R3 common contact
— R3 common contact

® X4
— C4N/O
— R4 common contact
— R4 common contact

13.3 Wiring

A digital output is wired to each of the four X1 to X4 connectors.

13.3.1 Wiring the relay output
The EN 609478-5-1 relay output has the properties specified in EN 61131-2.
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13 Relay output module XN-322-4DO-RNO

13.3 Wiring

80

! Ji ,__./®
P e

Figure 46: Internal logic for relay output

® N/

(@ Common contact

NOTICE

In order for the relay coil to pick up correctly, the relay output
module needs a minimum supply voltage.

The power supply module (the gateway or PLC, for example) must provide a
minimum supply voltage to the relay output module. This voltage depends on
the ambient temperature, as shown in the table below:

Ambient air temperature Supply voltage
[°Cl V

-25,...+430 18

+40 18.7

+50 19.4

+60 20.0

R_ = Cable resistance of connection cable

U
oV
PE— — — ——— g — - — - —- —
T Imax'
i g}d]ﬂ
__________________________ e
| Ig g @ Ig Ig i
:X1 X2IB X3 X4 :
]
Lplﬂm____gz_ﬂzi_ﬁal____c_sﬂai _R_sl ___95[&4i B‘ll _____________ i
()
SR AT SV
R R R R

Figure 47: Wiring diagram with Ug looped through
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13 Relay output module XN-322-4DO-RNO
13.4 Technical data relay outputs

Ue
oV
PE— - — -
Ti Imax
| 2 OF
:""""T""""""T"é _________ s . s i
X1 i X2, 2T X3 2 X ? i
|
! C1I_;1i R1l czﬂzi Rzl C31/R3i RSl mﬂmi R4l i
N e O N [ 2
I IL IL I
R R R R

Figure 48: Wiring diagram with Ug at all four connection terminals
for total currents > 10 A

13.3.2 Suppressor circuit for inductive loads

NOTICE

When switching inductive loads, a snubber must be added at
the load in order to prevent EMI. RC suppressors have proven to
be particularly effective for this purpose as a result of their
dynamic response. In contrast, the use of varistors is not always

adequate.
13.4 Technical data relay outputs

Number of relay outputs 4
Function N/O
Rated operational voltage Ue 24V DC 230V AC
maximum rated operating voltage 30VDC 250 VAC
Continuous current per channel I¢ 6 ADC 6 AAC
Simultaneity of all outputs 100 %
Continuous current per connector contact max. 10 A DC max. 10 AAC
Current-carrying capacity of common contact ~ max. 10 A DC max. 10 AAC
link I
On-delay/off-delay <10 ms/< 10 ms
Switching Frequency

Mechanical switching operations 10 x 108

Resistive load / lamp load 2 Hz

Inductive 0.5Hz
Switching frequency as per IEC 61810 100x103
(8A, 250VAC, cosg=1, 85°C)
Making capacity
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13 Relay output module XN-322-4DO-RNO

13.5 Profile

13.5 Profile

AC-15, 250 V AC, 3 A (600 S/h)

300000 switching operations

DC-13, L/R < 150ms, 24 V DC,
1 A (500 S/h)

200000 switching operations

Breaking capacity
AC-15, 250 V AC, 3 A (600 S/h)

300000 switching operations

DC-13, L/R < 150ms, 24 V DC,

200000 switching operations

1 A (500 S/h)

Filament bulb load
1000 W at 230/240 V AC 25000 switching operations
500 W at 115/120 V AC 25000 switching operations

Fluorescent lamp load of 10 x 58 W with 230/
240 VAC (with ballast, without compensa-
tion, with compensation)

25000 switching operations

Insulation test voltage

Contact-to-contact 1500 V
Coil-to-contact 1500 V
Material AgSn02

13.6 Connection terminals

82

Table 4: XN-322-4DO-RNO connection specifications

Cable cross-sectional areas

XN-322-4D0-RNO

10 mm (0.39") solid mmZ 02-25
(R
mm (0.39") Flexible with mmZz  0.25-25
s uninsulated ferrule
10 mm (0.39") Flexible with mmZ 0.25-25
‘ ] insulated ferrule
d¢ ®d¢ Ferrule d mm <38
— A
I
AWG 24-12
Strip length mm 10
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13 Relay output module XN-322-4DO-RNO
13.7 Memory layout

13.7 Memory layout
CAN Object Size Description Address
Index (byte) (HEX)
0x6200 2120 1 Digital output register Bit0 Relay output 1 0x0000

Bit 1 Relay output 2

Bit 2 Relay output 3

Bit 3 Relay output 4

Bit 4 -
Bit5 -
Bit 6 -
Bit 7 -
Bit4-15 —
13.8 Supported CANopen objects
Product-specific CANopen objects
Index Data Type Name Function Mapping Access
(hex)
0x6200  ARRAY Q-BYTE Digital Output 8-bit Default rww  PDO
Manufacturer-specific objects
Index range for the XN-322-4DO-RNO module: x120 to x12F
Index Data Type Name Function Mapping Access
(hex)
0x1027  UNSIGNED16 ModulelD Module ID number - ro SDO
0x2120  UNSIGNEDS8 Output 1_4 Write Digital Output 1_4 Manual ro PDO
0x4001  VISIBLE STRING  SerialNumber The device's serial number - const  SDO
0x4004  UNSIGNEDS8 UserLEDControl User LED Control = rw SDO
0x400C  VISIBLE STRING ~ ProductName Product Name = ro SDO
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13 Relay output module XN-322-4DO-RNO
13.8 Supported CANopen objects
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14 Digital output module XN-322-8DO-P05

14 Digital output module XN-322-8D0-P05

XN-322-8D0O-P05 digital output modules feature 8 short-circuit proof digital
outputs (+24 V /0.5 A) and two supply voltages, with each of these voltages
powering eight outputs. The supply voltage is monitored for undervoltage.
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Figure 49: Device view XN-322-8D0O-P05
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14 Digital output module XN-322-8DO-P05
14.1 Pin assignment and status LED signals

14.1 Pin assignment and status LED signals
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Figure 50: Pin assignment and status LED signals
@ X1

— 1 digital output 1

— 2 digital output 2

— 3digital output 3

— 4 digital output 4
@ X2

— 5digital output b

— 6 digital output 6

— 7 digital output 7

— 8digital output 8
® X3

— 24power supply +24VDC

- 0V GND

® Module status LED

(® User status LED

(6) Output n status LED

(@) Power status LED for digital outputs

Table b: Status LED signals

Module status green ON System OK

OFF No power

FLASHES (5 Hz) No communication
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14 Digital output module XN-322-8DO-P05
14.1 Pin assignment and status LED signals

Status User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be used to
set the module's LED to flash so that it is easier to find
FLASH the module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Status of output n yellow ON Output is "ON"
n=1t8 OFF Output is "OFF"
Power status for green ON The digital outputs are being powered with 24 VDC
digital outputs .
OFF The outputs are not being powered properly (under-

voltage) or the system is not being powered at all. If the
system is not being powered at all, the module status
LED will be OFF.

14.1.1 Wiring

Four digital outputs can be wired to the X1 connector and another four digital
outputs can be wired to the X2 connector.

14.1.2 Connecting the power supply

The cross-sectional area of the +24 V cables used to supply power must be
sized for the maximum total current drawn by all the outputs.

It is impermissible to apply a voltage, at any output, that exceeds the supply
voltage by more than 0.7 V.

The two 0V pins on connector X5 are internally connected to each other.

14.1.3 Connecting EN 61131-2 short-circuit proof digital outputs

The outputs are able to drive twice their rated operational current briefly
when driving loads with higher inrush currents.
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14 Digital output module XN-322-8DO-P05
14.1 Pin assignment and status LED signals

14.1.4 Wiring digital outputs

24V
oV
PE—r— ——— - — - — T -
' Imax'
i 2 I
--------------------------- L
1 2 3 6 7 8 24 ov E
R B N N __l_1_J__________________________X_3_T__ __EL_J

Figure 51: Wiring example

14.1.5 Suppressor circuit for inductive loads

88

High induced voltages may be produced when inductive loads are switched
off. Because of this, the transistor outputs have internal suppressor circuits
to +24 V.

As shown in the diagram below, the voltage when switching off inductive
loads is limited to -29 V. In order to prevent system malfunctions caused by
voltage peaks (e.g., coupling on analog cables), it is recommended to use a
suppressor circuit (RC suppressors or flyback diodes) directly on inductive
loads.

+Ugut
I\

UV p—

07V -

29V -

Figure 52: Voltage limiting when switching off inductive loads
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14.2 Technical data for digital outputs

14 Digital output module XN-322-8DO-P05
14.2 Technical data for digital outputs

Quantity

8

Short-circuit proof as per EN 61131-2

yes

Power supply for digital outputs

Number of supply voltages

1 (X3, pin on connector 24)

Rated operational voltage U 24\DC
admissible range 18—-30VDC
Residual ripple <5%
Maximum permissible total current per 4A

power supply group, with eight channels

each, when using a duty factor of 100%

Protection against polarity reversal no

Output characteristic data

.17 signal
Output voltage (Ue - V) <Ua<Ueg
QOutput current per channel 05A
,0" signal
Output voltage <0.1VDC
Max. output current per channel <10 pA
Switching-on delay <100 ps
Switch off delay <100 ps
Maximum permissible total current forall ~ 4A

channels when using a duty factor of
100%

Maximum breaking energy of outputs
(inductive load)

1 Joule/channel
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14 Digital output module XN-322-8DO-P05

14.3 Memory layout

14.3 Memory layout

90

CAN Object Size Description Bit

Index (byte)

0x6200 0x2190 1 Digital output register Bit0 Output 1

SUBx Bit 1 Output 2
Bit 2 Output 3
Bit 3 Output 4
Bit 4 Output 5
Bit 5 Output 6
Bit 6 Output 7
Bit 7 Output 8

0x3190 2 Module Status Bit0 State 24 VDC OK
Bit 1-15 reserved
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14 Digital output module XN-322-8DO-P05
14.4 Supported CANopen objects

14.4 Supported CANopen objects
Product-specific CANopen objects

Index Data Type Name Function Mapping Access
(hex)
0x6200  UNSIGNEDS8 Q-BYTE Write Digital Output 8-bit ~ Default rww  PDO

Manufacturer-specific objects
Index range for the XN-322-8D0O-P05 module: x190 to x19F

Index Data Type Name Function Mapping  Access

(hex)

0x1027  UNSIGNED16 ~ ModulelD Module Identification Number — — ro SDO
0x2190  UNSIGNEDS8 Output 1_8 Write Digital Output 1_8 Manual rww PDO
0x3190  UNSIGNEDS8 Input- Input Voltage State Manual ro PDO

VoltageState  Bit 0: DC 24V Qutput 1..8 OK

0x4001 VISIBLE SerialNumber  Serial Number - const SDO
STRING
0x4004  UNSIGNEDS8 UserL.EDCon- User LED Control - rw SDO
trol
0x400C  VISIBLE ProductName  Product Name - ro SDO
STRING
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14 Digital output module XN-322-8DO-P05
14.4 Supported CANopen objects
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15 Digital output module XN-322-12DO-P17

15 Digital output module XN-322-12D0-P17

XN-322-12D0O-P17 digital output modules feature 12 short-circuit proof digital
outputs that are organized into three groups. The supply voltage for each
group is monitored for undervoltage.

In accordance with the safety requirements set forth by the Institute for
Occupational Safety and Health of the German Social Accident Insurance
(IFA), the outputs' primary side (+5 V) is isolated from the secondary side
(+24 V) with optocouplers (as required for class 3, pollution degree 2).

In addition, optocouplers are used in the monitoring circuit for the supply
voltage for each channel group in order to isolate the 24 V on the primary
side from the 24 V on the secondary side.

0V / GND potentials and @ are connected to each other.

Figure 53: Device view XN-322-12D0-P17

XN300 slice modules 06/16 MNO50002-EN  www.eaton.eu 93



15 Digital output module XN-322-12DO-P17

15.1 Status LEDs

15.1 Status LEDs

94
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Figure 54: LED signals and pin assignment
() Module status LED

(@ User status LED

(® Status LEDs for outputs DO1to D012

(® Status LEDs for 24V1 to 24V3

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
Status User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Status of output n yellow ON Output is "ON"
n=1t012 OFF Output is "OFF"
Status LED for green ON Supply voltage 0K
gr(:JLJ]ptg 3 OFF Supply voltage not OK (undervoltage)
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15.2 Pin assignment

15.3 Wiring
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Figure 55: Pin assignment
@ X1

— 1group 1 digital output 1

— 2 group 1 digital output 2

— 3 group 1 digital output 3

— 4 group 1 digital output 4
@ X2

— 5 group 2 digital output 5

— 6 group 2 digital output 6

— 7 group 2 digital output 7

— 8 group 2 digital output 8
® X3

— 9 group 3 digital output 9

— 10 group 3 digital output 10
— 11 group 3 digital output 11
— 12 group 3 digital output 12

® X4

— +1 power supply, group 1 +24VDC
— +2 power supply, group 2 +24VDC
— +3 power supply, group 3 +24VDC

- -0V GND

15 Digital output module XN-322-12DO-P17

15.2 Pin assignment

Four digital outputs can be wired to each of the three X1 to X3 connectors.
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15 Digital output module XN-322-12DO-P17
15.3 Wiring

15.3.1 Connecting the power supply
The cross-sectional area of the +24 V cables used to supply power must be
sized for the maximum output current drawn by each group.

It is impermissible to apply a voltage, at any output, that exceeds the supply
voltage by more than 0.7 V.

15.3.2 Connecting EN 61131-2 short-circuit proof digital outputs

The outputs are able to drive twice their rated operational current briefly
when driving loads with higher inrush currents.

The outputs can be switched off by groups by using the corresponding group
power supplies.

15.3.3 Wiring digital outputs

+24 V X1

o f +24 V X2
+24V X3

+1

| O —

| O—
w| Ofs——

Figure 56: Wiring example

15.3.4 Suppressor circuit for inductive loads

Induced voltages may be produced when inductive loads are switched off.
Accordingly, the transistor outputs have internal suppressor circuits to +24 V
in order to protect the XN300 slice module.
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15 Digital output module XN-322-12DO-P17

15.4 Technical data for digital outputs

As shown in the diagram below, the voltage when switching off inductive
loads is limited to -12 V. In order to prevent system malfunctions caused by
voltage peaks (e.g., coupling on analog cables), it is recommended to use a
suppressor circuit (RC suppressors or flyback diodes) directly on inductive

loads.

+Ugut
[Vl

UV f——

-0.7V -

-2V -

Figure 57: Voltage limiting when switching off inductive loads

15.3.5 Behavior in the event of a short-circuit or overload

15.4 Technical data for digital outputs

Quantity

12

Short-circuit proof as per EN 61131-2

yes

Power supply for digital outputs

Number of supply voltages

3 (clamp positions +1/+2/+3)

Rated operational voltage Ug 24VDC
admissible range 18-30VDC
Residual ripple <5%

Max. supply current when using a duty factor of 100% 3.4A
Protection against polarity reversal no

Output characteristic data

.17 signal
Output voltage (Ue- 1V) < Ua < Ue
Max. output current per channel 1.7A
,0" signal
Output voltage <0.1VDC
Max. output current per channel <100 pA
Switching-on delay <200 ps
Switch off delay <200 ps
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15 Digital output module XN-322-12DO-P17
15.4 Technical data for digital outputs

98

Maximum permissible total current per power supply group, 3.4A

with four channels each, when using a duty factor of 100%

Maximum permissible total current for all channelswhenusing ~ 10.2A

a duty factor of 100%

Maximum breaking energy of outputs (inductive load) 0.64 Joule/channel

1.95 joules / power supply group
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15 Digital output module XN-322-12DO-P17
15.5 Memory layout

15.5 Memory layout

CAN Object Size Description Bit

Index (byte)

0x6200 0x2040 2 Digital output register Bit0 Output 1

SUBx Bit 1 Output 2
Bit 2 Output 3
Bit 3 Output 4
Bit4 Output 5
Bit5 Output 6
Bit6 Output 7
Bit 7 Output 8

0x6200 Bit 8 Output 9
SUB 1 Bit 9 Output 10

Bit 10 Output 11

Bit 11 Output 12

0x3040 2 Status of input voltages Bit0 State 24 VDC / +1
Bit 1 State of 24 VDC / +2
Bit 2 State of 24 VDC / +3
Bit 3-7 reserved
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15 Digital output module XN-322-12DO-P17

15.6 Supported CANopen objects

15.6 Supported CANopen objects

100

Index Data Type Name Function Mapping Access
(hex)
0x6200  UNSIGNEDS8 Q-BYTE  Write Digital Output 8-bit Default rww  PDO
Manufacturer-specific objects
Index range for the XN-322-12D0O-P17 module: x040 to x04F
Index Data Type Name Function Mapping  Access
(hex)
0x1027  UNSIGNED16 ModulelD Module Identification Number — — ro SDO
0x2040  UNSIGNED16 Output1_12 Write Digital Qutput 1-12 Manual rww PDO
0x3040  UNSIGNEDS8 InputVoltageState  Input Voltage State Manual ro PDO
Bit 0: DC 24V Qutput 1..4 OK
Bit 1: DC 24V Qutput 5..8 OK
Bit 2: DC 24V Output 9..12 OK
0x4001  VISIBLE STRING  SerialNumber Serial Number - const  SDO
0x4004  UNSIGNEDS8 UserLEDControl User LED Control - rw SDO
0x400C  VISIBLE STRING  ProductName Product Name - ro SDO
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16 Digital output module XN-322-16DO-P05

16 Digital output module XN-322-16D0-P05

XN-322-16D0O-P05 digital output modules feature 16 short-circuit proof digital
outputs (+24 V /0.5 A) and two supply voltages, with each of these voltages
powering eight outputs. The supply voltage for each group is monitored for
undervoltage.
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Figure 58: Device view XN-322-16D0O-P05
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16 Digital output module XN-322-16DO-P05
16.1 Pin assignment and status LED signals

16.1 Pin assignment and status LED signals
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Figure 59: Pin assignment and status LED signals
@ X1

— 1 group 1 digital output 1

— 2 group 1 digital output 2

— 3 group 1 digital output 3

— 4 group 1 digital output 4
@ X2

— 5group 1 digital output 5

— 6 group 1 digital output 6

— 7 group 1 digital output 7

— 8 group 1 digital output 8
® X3

— 9 group 2 digital output 9

— 10 group 2 digital output 10

— 11 group 2 digital output 11

— 12 group 2 digital output 12
® X4

— 13 group 2 digital output 13

— 14 group 2 digital output 14

— 15 group 2 digital output 15

— 16 group 2 digital output 16

® X5
— +1 power supply, group 1 +24VDC
— +2 power supply, group 2 +24VDC
— 0VGND
— 0VGND
(® Module status LED
(@ User status LED
Output status LED
(® Power status LEDs for group 1 and group 2
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16 Digital output module XN-322-16DO-P05
16.1 Pin assignment and status LED signals

Table 6: Status LED signals

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
Status User yellow ON The user can set the LED signals as necessary.
OFFi (For example, the visualization interface can be used to
set the module's LED to flash so that it is easier to find
FLASH the module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Status of output n yellow ON Output is "ON"
n=1t16 e
OFF Output is "OFF
Power status of green ON Group n is being powered with 24 VDC
grSlJ]ptg 9 OFF Group n is not being powered properly (undervoltage) or

the system is not being powered at all. If the system is
not being powered at all, the module status LED will be
OFF.

16.1.1 Wiring

Four digital outputs can be wired to each of the four X1 to X4 connectors.

16.1.2 Connecting the power supply

The cross-sectional area of the +24 V cables used to supply power must be
sized for the maximum output current drawn by each group.

It is impermissible to apply a voltage, at any output, that exceeds the supply
voltage by more than 0.7 V.

The two 0V pins on connector X5 are internally connected to each other.

16.1.3 Connecting EN 61131-2 short-circuit proof digital outputs

The outputs are able to drive twice their rated operational current briefly
when driving loads with higher inrush currents.

The outputs can be fused and switched off externally by groups by using the
corresponding group power supplies.
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16 Digital output module XN-322-16DO-P05
16.1 Pin assignment and status LED signals

%

+24 V X1/X2

16.1.4 Wiring digital outputs

COOO000OI0O0O0OI0O00
HEHH %%%%m@%%% I e

9999

% +24V X3/X4

Figure 60: Wiring example

16.1.5 Suppressor circuit for inductive loads

High induced voltages may be produced when inductive loads are switched
off. Because of this, the transistor outputs have internal suppressor circuits
to +24 V.

As shown in the diagram below, the voltage when switching off inductive
loads is limited to -29 V. In order to prevent system malfunctions caused by
voltage peaks (e.g., coupling on analog cables), it is recommended to use a
suppressor circuit (RC suppressors or flyback diodes) directly on inductive
loads.
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16 Digital output module XN-322-16DO-P05
16.2 Technical data for digital outputs

-07V -

29V -

Figure 61:

16.2 Technical data for digital outputs

Voltage limiting when switching off inductive loads

Quantity

16

Short-circuit proof as per EN 61131-2

yes

Power supply for digital outputs

Number of supply voltages

2 (clamp positions +1/+2)

Rated operational voltage Ue 24\DC
admissible range 18—-30VDC
Residual ripple <5%
Maximum permissible total current per 4A

power supply group, with eight channels

each, when using a duty factor of 100%

Protection against polarity reversal no

Output characteristic data

1" signal
Output voltage (Ug - V) < Ua<Usg
Output current per channel 05A
,0" signal
Output voltage <0.1VDC
Max. output current per channel <100 pA
Switching-on delay <100 ps
Switch off delay <100 ps
Maximum permissible total current forall ~ 8A

channels when using a duty factor of
100%

Maximum breaking energy of outputs
(inductive load)

1 Joule/channel
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16 Digital output module XN-322-16DO-P05
16.3 Memory layout

16.3 Memory layout

CAN Object Size Description Bit

Index (byte)

0x6200 0x2050 2 Digital output register Bit0 Output 1

SUBx Bit 1 Output 2
Bit 2 Output 3
Bit 3 Output 4
Bit 4 Output 5
Bit 5 Output 6
Bit 6 Output 7
Bit 7 Output 8

0x6200 Bit 8 Output 9

SUB Bit9 Output 10
Bit 10 Output 11
Bit 11 Qutput 12
Bit 12 Output 13
Bit 13 Output 14
Bit 14 Output 15
Bit 15 Output 16

0x3050 1 InputVoltageState Bit 0 State 24 VDC / +1
Bit 1 State of 24 VDC / +2
Bit 2-7 reserved
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16 Digital output module XN-322-16DO-P05
16.4 Supported CANopen objects

16.4 Supported CANopen objects
Product-specific CANopen objects

Index Data Name Function Mapping Access
(hex) Type
0x6200 VAR Q-BYTE Write Digital Output 8-hit Default rww  PDO

Manufacturer-specific objects
Index range for the XN-322-16D0O-P05 module: x050 to xO05F

CAN Object  Data Type Name Function Mapping  Access

Index (hex)

0x1027 UNSIGNED16 ~ ModulelD Module Identification Number — — ro SDO

0x2050 UNSIGNED16 ~ Output 1_16 Write Digital Output 1_16 Manual rWw. PDO

0x3050 UNSIGNED8 InputVoltageS-  Input Voltage State Manual ro PDO
tate Bit 0: DC 24V Output 1..8 0K

Bit 1: DC 24V Output 9..16 OK

0x4001 VISIBLE SerialNumber Serial Number - const  SDO
STRING
0x4004 UNSIGNED8 UserLEDCon- User LED Control - w SDO
trol
0x400C VISIBLE ProductName Product Name - ro SDO
STRING
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16 Digital output module XN-322-16DO-P05
16.4 Supported CANopen objects
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17 Digital input/output module XN-322-8DIO-PD05
17.1 Status LEDs

17 Digital input/output module XN-322-8D10-PD05

17.1 Status LEDs

The XN-322-8DI10-PDO05 digital input/output module has 4 inputs, for a +24 V
signal level, that can be used to read the logic 0 and logic 1 levels. In addition,
the module features 4 short-circuit proof digital outputs (+24 V /0.5 A). The
supply voltage for the digital outputs will be monitored for undervoltage.
Finally, the module features input filters designed to suppress glitches on the
corresponding input cables.

.

©)
—N—

===
000038
F555|8&s

01
@{ :

04

0000
|IFEEE

@ 24V|

0000
|IFEEE

Figure 62:  XN-322-8DIO-PDO05 LEDs
() Module status LED

(@ User LED

(3@ Status LEDs for inputs 1to 4

(® Status LEDs for outputs 1to 4

(5 Power status LED

Module status green ON System 0K
OFF No power
FLASHES (5 Hz) No communication
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17 Digital input/output module XN-322-8DIO-PD05

17.2 Pin assignment

17.2 Pin assignment

110

User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be
used to set the module's LED to flash so that it
FLASH is easier to find the module inside the control
(200 ms ON, 1000 ms OFF) panel.)
FLASH
(1000 ms ON, 200 ms OFF)
Status input 1 green ON Input ON
i.n‘put 4 OFF Input OFF
Output 1 status yellow ON Output ON
b.utput 4 OFF Output OFF
Status Supply green ON Supply voltage OK
voltage OFF Supply voltage faulty
s 8DI0
u_ PDO05
B om—o@
r | O[P
B |OD
| O[p
0| O ——@®@
02| O[
o3| O[p
0a| O[D
Figure 63: Pin assignment

@ X1
— 11 digital input 1
— 12 digital input 2
— I3 digital input 3
— |4 digital input 4
@ X2

— 01 digital output 1
— 02 digital output 2
— 03 digital output 3
— 04 digital output 4
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17 Digital input/output module XN-322-8DIO-PD05
17.3 Digital input wiring

@ X3

— 24 Supply voltage 24VDC

- 0VGND

17.3 Digital input wiring
Four digital inputs can be wired to connector X1 and four digital outputs can
be wired to connector X2.

The digital input, as defined in the EN 61131-1 type with a 5-ms input delay,
is particularly suitable for connecting electronic switching devices, including
relay contacts, pushbuttons, switches, etc. It is used to convert a signal with
two possible states into a one-bit binary number.

24V
ov
PE— — — — —— e — - — - —- =
|
| 2 Ur
S e ,
[}
i © (x2) !
P12 13 14 01 02 03 04 yZAV
IR IO T X _2_1_1__1__l_________________________2(§_l__l__l_%__1
T T T T Rl R Ri| Ru
Figure 64: Wiring inputs to X1 and outputs to X2
17.4 Technical data
17.4.1 Digital inputs
designation
Number of channels 4
61131-2 Type1
Input voltage UE 24\V/DC maximum 30 VDC
Signal level LOW:0<UE<+8V HIGH: +14 V< UE<+30V
Switching threshold normally +11 VDC
Input current at Ue=24Vdc normally 3.7 mA
Input delay normally 5 ms
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17 Digital input/output module XN-322-8DIO-PD05
17.5 Memory layout

17.4.2 Digital outputs
Quantity 16
Short-circuit proof as per EN 61131-2 yes
Power supply for digital outputs
Number of supply voltages 1 (X3, pin on connector 24)
Rated operational voltage Ue 24\VDC
admissible range 18-30VDC
Maximum permissible total current when using a 2A
duty factor of 100%
Protection against polarity reversal no
Voltage monitoring yes
Output characteristic data
.17 signal
Output voltage (Ug-1V) <Ua< Ug
Output current per channel 05A
,0" signal
Output voltage ov
Max. output current per channel <10 pA
Switching-on delay <100 ps
Switch off delay <150 ps
Maximum permissible total current for all channels ~ 2A
when using a duty factor of 100%
Maximum breaking energy of outputs (inductive 1 Joule/channel
load)
17.5 Memory layout
CAN Object Size Description
Index (byte)
0x6000 SUB x 0x3180 1 Digital input register Bit 0 Input 1
hiezsl Bit 1 Input 2
Bit 2 Input 3
Bit 3 Input 4
Bit 4 -
Bit5 -
. Bit 6 -
9 :
= Bit 7 =
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17 Digital input/output module XN-322-8DIO-PD05
17.6 Supported CANopen objects

CAN Object Size Description
Index (byte)
0x6200 SUB x 0x2180 1 Dig_ital output register Bit0 Output 1
(write) Bit 1 Output 2
Bit 2 Output 3
Bit 3 Output 4
Bit 4 -
Bit 5 -
. Bit 6 -
o
= Bit 7 =
o
0x3181 1 Status Bit0 24VDC at +1
Supply voltage Bit 1 B
Bit 2 -
Bit 3 -
Bit4 -
Bit 5 -
Bit 6 -
o
= Bit 7 -
17.6 Supported CANopen objects
Product-specific CANopen objects
Index (hex) Data Type Name Function Mappin Access
g9
0x6000 UNSIGNED8 I-BYTE Digital Input 8-bit Default ro PDO
0x6200 VAR Q-BYTE Write Digital Output 8-bit Default rww  PDO

Manufacturer-specific objects
Index range for the XN-322-8DI0O-PD05 module: x180 to x18F

CAN Object  Data Type Name Function Mapping  Access

Index (hex)

0x1027 UNSIGNED16 ~ ModulelD Module Identification Number — — ro SDO

0x2180 UNSIGNED8 Output 1_4 Write Digital Output 1_4 Manual rww PDO

0x3180 UNSIGNED8 Input1_4 Read Digital Inputs Manual ro PDO

0x3181 UNSIGNED8 InputVoltageS-  Input Voltage State Manual ro PDO
tate
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17 Digital input/output module XN-322-8DIO-PD05

17.6 Supported CANopen objects

0x4001 VISIBLE SerialNumber Serial Number const  SDO
STRING
0x4004 UNSIGNED8 UserLEDCon- User LED Control w SDO
trol
0x400C VISIBLE ProductName Product Name ro SDO
STRING
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18 Digital input/output module XN-322-16DIO-PD05

18 Digital input/output module XN-322-16D10-PD05

The XN-322-16DIO-PDO05 digital input/output module has 8 inputs, for a +24
V signal level, that can be used to read the logic 0 and logic 1 levels. In addi-
tion, the module features 8 short-circuit proof digital outputs (+24 V /0.5 A)
assigned to a single power supply group. The supply voltage for this group
will be monitored for undervoltage. Finally, the module features input filters
designed to suppress glitches on the corresponding input cables.
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Figure 65: XN-322-16DI0O-PDO05 front view
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18 Digital input/output module XN-322-16DIO-PD05

18.1 Status LEDs

18.1 Status LEDs

116

[ ]

®O——s 16DI0
@ —lv_PD05
r Ol[Pp
[
i
®1 5 | OD
5 |OD
n | O[D
18 | O
01| O[D
02| O[D
03| O[p
04| O[D
®) Bop
06| O[ID
07| O[p
03| O[p
® 0D
2u
Ol
o | Ofp
Figure 66:

() Module status LED

() User LED

(® Status LEDs for inputs 1to0 8

XN-322-16DIO-PD05 LEDs

(® Status LEDs for outputs 1to 8

(5) Power status LED

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Status input 1 green ON Input ON
inut 8 OFF Input OFF
Output 1 status yellow ON Output ON
.(j.utput 8 OFF Output OFF
Power supply green ON Supply voltage OK
status
OFF Supply voltage faulty
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18.2 Pin assignment
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Figure 67: Pin assignment

@® X1
— 11 digital input 1
— 12 digital input 2
— I3 digital input 3
— |4 digital input 4
@ X2
— I5 digital input 5
— 16 digital input 6
— 17 digital input 7
— I8 digital input 8
@ X3
— 01 digital output 1
— 02 digital output 2
— 03 digital output 3
— 04 digital output 4
B X4
— 05 digital output 5
— 06 digital output 6
— 07 digital output 7
— 08 digital output 8

@ X5

— 24 Supply voltage 24VDC

- 0V GND

18 Digital input/output module XN-322-16DIO-PD05
18.2 Pin assignment
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18 Digital input/output module XN-322-16DIO-PD05

18.3 Wiring

18.3 Wiring

18.3.1 Digital inputs

Four digital inputs can be wired to each of the two X1 and X2 connectors,
while four digital outputs can be wired to each of the two X3 and X4 connec-
tors.

Four digital inputs can be wired to the X1 connector and another four digital
inputs can be wired to the X2 connector.

The digital input, as defined in the EN 61131-1 type with a 5-ms input delay,
is particularly suitable for connecting electronic switching devices, including
relay contacts, pushbuttons, switches, etc. It is used to convert a signal with
two possible states into a one-bit binary number.

18.3.2 Connecting the power supply

The cross-sectional area of the +24 V cable used to supply power at X5 must
be sized for the maximum total current drawn by all the outputs.

It is impermissible to apply a voltage, at any output, that exceeds the supply
voltage by more than 0.7 V.

18.3.3 Connecting EN 61131-2 short-circuit proof digital outputs

Four digital outputs can be wired to the X3 connector and another four digital
outputs can be wired to the X4 connector.

The outputs are able to drive twice their rated operational current briefly
when driving loads with higher inrush currents.

18.3.4 Suppressor circuit for inductive loads

118

High induced voltages may be produced when inductive loads are switched
off. Because of this, the transistor outputs have internal suppressor circuits
to +24 V.

As shown in the diagram below, the voltage when switching off inductive
loads is limited to -29 V. In order to prevent system malfunctions caused by
voltage peaks (e.g., coupling on analog cables), it is recommended to use a
suppressor circuit (RC suppressors or flyback diodes) directly on inductive
loads.
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18 Digital input/output module XN-322-16DIO-PD05
18.3 Wiring
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Figure 68: Voltage limiting when switching off inductive loads

18.3.5 Wiring example

24V
oV

PEH/—"—"—————— - — T__

=

3%

4 2
I DLV TN B N I L L L XL L X5

[
-

—  —(m

——<
ﬁ_(
——
|-

|
.~

Figure 69: Wiring example showing how to connect inputs to X1/X2 and outputs to X3/X4
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18 Digital input/output module XN-322-16DIO-PD05
18.4 Technical data

18.4 Technical data

18.4.1 Digital inputs

designation
Number of channels 8
61131-2 Type1
Input voltage Ug 24\DC maximum 30 VDC

Signal level LOW: 0 <Ug<+8V HIGH: +14 V < Ug <+30 V

Switching threshold normally +11 VDC

Input current at Ue =24 VDC normally 3.7 mA

Input delay normally 5 ms
18.4.2 Digital outputs

Quantity 8

Short-circuit proof as per EN 61131-2 yes

Power supply for digital outputs
Number of supply voltages 1 (X5, pin on connector 24)
Rated operational voltage Ue 24\VDC
admissible range 18—-30VDC
Maximum permissible total current for all output chan- 4A
nels when using a duty factor of 100%
Protection against polarity reversal no
Voltage monitoring yes

Output characteristic data

17 signal

120

Output voltage

(Ue‘ 1V)<Ua<Ue

Output current per channel

05A

0" signal
Output voltage <1VDC
Max. output current per channel <10 pA
Switching-on delay <100 ps
Switch off delay <150 ps

Maximum breaking energy of outputs (inductive load)

1 Joule/channel
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18 Digital input/output module XN-322-16DIO-PD05
18.5 Memory layout

18.5 Memory layout
CAN Object Size Description
Index (byte)
0x6000 SUB x 0x3160 1 Digital input register Bit 0 Input 1
(read) Bit 1 Input 2
Bit 2 Input 3
Bit 3 Input 4
Bit 4 Input 5
Bit5 Input 6
. Bit 6 Input 7
o
g Bit 7 Input 8
[aa]
0x6200 SUB x 0x2160 1 Dig_ital output register Bit0 Output 1
(write) Bit 1 Output 2
Bit 2 Output 3
Bit 3 Output 4
Bit4 Output 5
Bit5 Output 6
» Bit6 Output 7
o
= Bit 7 Output 8
om
0x3161 1 Power supply status Bit0 24VDCat
+1
Bit 1 -
Bit 2 -
Bit 3 -
Bit 4 -
Bit 5 -
Bit6 -
o
& Bit 7 —
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18 Digital input/output module XN-322-16DIO-PD05

18.6 Supported CANopen objects

18.6 Supported CANopen objects

Product-specific CANopen objects

Index Data Name Function Mapping Access
(hex) Type
0x6000  UNSIGN [-BYTE Digital Input 8-hit Default ro PDO
ED8
0x6200 VAR Q-BYTE Write Digital Output 8-bit Default rww  PDO
Manufacturer-specific objects
Index range for the XN-322-16D10-PD05 module: x160 to x16F
CAN Object  Data Type Name Function Mapping  Access
Index (hex)
0x1027 UNSIGNED16 ~ ModulelD Module Identification Number — — ro SDO
0x2160 UNSIGNED8 Output 1_8 Write Digital Output 1_8 Manual ww PDO
0x3160 UNSIGNED8 Input1_8 Read Digital Inputs Manual ro PDO
0x3161 UNSIGNED8 InputVoltageS-  Input Voltage State Manual ro PDO
tate
0x4001 VISIBLE SerialNumber  Serial Number const  SDO
STRING
0x4004 UNSIGNED8 UserLEDCon- User LED Control = rw SDO
trol
0x400C VISIBLE ProductName Product Name ro SDO
STRING

122
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19 XN-322-16DIO-PCO5 digital input/output module

19 XN-322-16D10-PCO05 digital input/output module

The XN-322-16DIO-PCO05 digital input/output module has 8 inputs, for a +24
V signal level, that can be used to read the logic 0 and logic 1 levels. In addi-
tion, the module features 8 short-circuit proof digital outputs (+24 V /0.5 A)
assigned to a single power supply group. The supply voltage for this group
will be monitored for undervoltage. Moreover, the module features input fil-
ters designed to suppress glitches on the corresponding input cables. Finally,
digital inputs 1 to 4 feature a counter function that, when used, makes an
internal module register be incremented every time there is an input pulse.

4

|:|1 O[p
2
13

Figure 70: XN-322-16DIO-PCO05 front view
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19 XN-322-16DIO-PCO5 digital input/output module

19.1 Status LEDs

19.1 Status LEDs

124

®O——s 16DI0
(@——u_PC05
r Ol[Pp
[
St
®1 5 | OD
5 |OD
n | O[D
18 | O
01| O[D
02| O[D
03| O[p
04| O[D
O} 05| O
06| O[ID
07| O[p
03| O[p
b
2u
® Ol
o | Ofp
Figure 71: XN-322-16DIO-PC05 LEDs
() Module status LED
() User LED

(® Status LEDs for inputs 1to0 8
(® Status LEDs for outputs 1to 8
(5) Power status LED

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
User yellow ON The user can set the LED signals as necessary.
OFFi (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Status input 1 green ON Input ON
inut 8 OFF Input OFF
Output 1 status yellow ON Output ON
.(j.utput 8 OFF Output OFF
Power supply green ON Supply voltage OK
status
OFF Supply voltage faulty
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19.2 Pin assignment

.

s 16DIO0
v PC05
B o
r |OMD
i3 |OD
u|OM
B om—@
s |OD
n O
18 | O[D
& Oolt—@®
02| O[D
03| O[p
04| O[[D
05| O F——
06| O ®
07| O[p
03| O[p
O t——
2 | O[p @
Olp
o | O
Figure 72: Pin assignment

@® X1
— 11 digital input 1
— 12 digital input 2
— I3 digital input 3
— |4 digital input 4
@ X2
— I5 digital input 5
— 16 digital input 6
— 17 digital input 7
— I8 digital input 8
3 X3
— 01 digital output 1
— 02 digital output 2
— 03 digital output 3
— 04 digital output 4
® X4
— 05 digital output 5
— 06 digital output 6
— 07 digital output 7
— 08 digital output 8

® X5

— 24 Supply voltage 24VDC

- 0V GND

19 XN-322-16DIO-PCO5 digital input/output module
19.2 Pin assignment
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19 XN-322-16DIO-PCO5 digital input/output module

19.3 Wiring

19.3 Wiring

19.3.1 Digital inputs

Four digital inputs can be wired to each of the two X1 and X2 connectors,
while four digital outputs can be wired to each of the two X3 and X4 connec-
tors.

The digital input, as defined in the EN 61131-1 type with a 5-ms input delay,
is particularly suitable for connecting electronic switching devices, including
relay contacts, pushbuttons, switches, etc. It is used to convert a signal with
two possible states into a one-bit binary number.

19.3.2 Counter functions for inputs 1...4

126

Internal module counter registers are connected downstream of digital
inputs 1 to 4. These counter registers make it possible to count signal pulses
at the inputs.

The PLC program must manage any register overflows at the counter regis-
ters (the program's cycle times and maximum counter frequency must be
taken into account).

The following counter functions can be configured:

e Counter mode (simple counting): The 8-bit counter register for an input
will be incremented every time there is a rising signal pulse at that input.
Objects 0x3172 to 0x3175 are the corresponding 8-bit counter registers.

¢ Incremental encoder mode: Counts by interpreting the signals from two
inputs using X4 encoding and incrementing a 16-bit counter register.
Objects 0x3176 to 0x3177 are the corresponding 16-bit counter regis-
ters.

e PWM time measuring mode: This mode supports time measurements
at inputs 1 to 4.

The "high time" for an input will be the time that passes between the ris-
ing and falling edges of a signal at that input. When a rising signal edge is
detected, a counter will start being incremented every pys. Then, when
the corresponding falling signal edge is detected, the counter value will
be recorded in the corresponding 16-bit PwmHighTime(x) counter regis-
ter. Once the value is transferred to PwmHighTime(x), the counter will
be reset. "High times" will be recorded in objects 0x3178, 0x317A,
0x317C, 0x317E.

Period tp will be the time that passes between the rising edges of the
signal at the digital input. When the first rising signal edge is detected, a
counter will start being incremented every ps. Then, when the second
rising signal edge is detected, the counter value will be recorded in the
corresponding 16-bit PwmPeriodTime(x) counter register. Once the
value is transferred to PwmPeriodTime(x), the counter will be reset.
"Period times" will be recorded in objects 0x3179, 0x317B, 0x317D,
0x317F.
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19 XN-322-16DIO-PCO5 digital input/output module
19.3 Wiring

\

0 L . 0O . ®
tp ! tp

Figure 73: PWM signal measurement

(@) High Time

@) Low Time

19.3.3 Configuring inputs 1 to 4

Counter mode register object 0x4170 can be used to configure the function
for inputs 1 to 4 and, accordingly, select the operating mode you want to
use.

In addition, any writing command to counter mode register object 0x4170
will reset counter registers 0x3172 through 0x3177 to 0x00.

The following functions are available:

Data bit designation Description
B1 B0
0 0 Input 1/2 Counter Mode

Every time there is a rising edge at input n, the value in the register for
counter n will be incremented by one. When there is a counter over-
flow, the value will jump from 16#FF to 16#00.

0 1 Incremental Encoder Mode
Input 1(3) and input 2(4) will be used as an incremental encoder with
AB quadrature mode and X4 encoding.

1 1 PWM Time Measuring Mode
(High-Time in ps, Period Time in ps)

Data bit designation Description

B3 B2

0 0 Input 3/4 Counter Mode
01 Incremental Encoder Mode
R PWM Time Measuring Mode

19.3.4 Connecting the power supply

The cross-sectional area of the +24 V cable used to supply power at X6 must
be sized for the maximum total current drawn by all the outputs.

It is impermissible to apply a voltage, at any output, that exceeds the supply
voltage by more than 0.7 V.
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19 XN-322-16DIO-PCO5 digital input/output module
19.3 Wiring

19.3.5 Connecting the EN 61131-2 short-circuit proof digital outputs
Four digital outputs can be wired to the X3 connector and another four digital
outputs can be wired to the X4 connector. These outputs are able to drive
twice their rated operational current briefly when driving loads with higher
inrush currents.

Large currents may be produced when inductive loads are switched off.
Because of this, digital outputs should be protected with a suppressor circuit.

+24V =

Figure 74: Example of a suppressor circuit

NOTICE

When switching inductive loads, a snubber must be added at
the load in order to prevent EMI. RC snubbers have proven to
be particularly effective for this purpose as a result of their
dynamic response.

19.3.6 Wiring example
24V
ov
PEH{—— — — —— o —— ——
|
i 2 B
___________________________ |
| @ !
: (X3/X4) :
i 11 12 13 14 5 16 17 18 01 02 03 04 05 06 07 08 24V o |
N I O N S, N B B ML L L XL L 5!

"""" \
Rl R R R Ru| R Ri| Ru

Figure 75: Wiring example showing how to connect inputs to X1/X2 and outputs to X3/X4
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19.4 Technical data

19.4.1 Digital inputs

19.4.2 Digital outputs

19 XN-322-16DIO-PCO5 digital input/output module

19.4 Technical data

designation
Number of channels 8
61131-2 Type1
Input voltage UE 24VDC maximum 30 VDC

Signal level

LOW:0<UE<+8V HIGH: +14 V< UE<+30 V

Switching threshold

normally +11 VDC

Input current at Ue=24Vdc

normally 3.7 mA

Typical input delay normally 5 ms
Input 1-4 1ps
Input 5-8 5ms

Input frequency for inputs 1-4 Max. 25 kHz

Counter frequency for inputs 1-4

Max. 25 kHz for event counting
Max. 100 kHz for X4 encoding

PWM time measurement for inputs 1-4

Measures the time between edge changes in psec.

Quantity

8

Short-circuit proof as per EN 61131-2

yes

Power supply for digital outputs

Number of supply voltages

1 (X5, pin on connector 24)

Rated operational voltage Ug

24VDC

admissible range

18-30VDC

Maximum permissible total current for all output 4N
channels when using a duty factor of 100%

Protection against polarity reversal

no

Voltage monitoring

yes

Output characteristic data

.17 signal
Output voltage (Ue-1V)<Ua<Usg
Output current per channel 05A
0" signal
Output voltage <1VDC
Max. output current per channel <10 pA
Switching-on delay <100 ps
Switch off delay <150 ps

Maximum breaking energy of outputs (inductive

load)

1 Joule/channel
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19 XN-322-16DIO-PCO5 digital input/output module

19.5 Memory layout

19.5 Memory layout

CAN Object Index

Description

0x6000 Digital input register Bit0 Input 1
SUBx hiezt] Bit 1 Input 2
Bit 2 Input 3
Bit 3 Input 4
Bit 4 Input 5
Bit 5 Input 6
. Bit6 Input 7
o
g Bit7 Input 8
(a'a]
0x6200 Digjtal output register Bit0 Output 1
SUB X ] Bit 1 Output 2
Bit 2 Output 3
Bit 3 Output 4
Bit 4 Output 5
Bit5 Output 6
. Bit6 Qutput 7
o
= Bit7 Output 8
o
0x3171 Power supply status ® Bit 0 24 VDC at +1
< Bit 1-7 —
0x3172 Counter 1 register 8-bit counter for input 1) CNT1
0x3173 Counter 2 register 8-bit counter for input 2 1) CNT2
0x3176 Incremental encoder 1 Register  Incremental Encoder 1 Register 2 ENC1
0x3178 PWM time measurement PWM high time counter for input 1 (resolution: 1 ps) 3) PWMHT1
register 1
0x3174 Counter 3 register 8-bit counter for input 3 1) CNT3
0x3175 Counter 4 register 8-bit counter for input 4 1) CNT4
0x3177 Incremental encoder 2 Register  Incremental Encoder 2 Register 2) ENC2
0x317C PWM time measurement PWM high time counter for input 3 3) PWMHT3
register 3
0x317A PWM time measurement PWM high time counter for input 2 3) PWMHT?2
register 2
0x317E PWM time measurement PWM high time counter for input 4 3) PWMHT4

register 4

1) If the inputs are configured for counter made in the counter mode register.

2) If the inputs are configured for incremental encoder mode in the counter mode register.

3) If the inputs are configured for PWM mode in the counter mode register. Resolution: 1 ps.

130
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19 XN-322-16DIO-PCO5 digital input/output module

19.5 Memory layout

CAN Object Index  Size Description
(byte)
0x3179 2 PWM time measurement PWM period time counter for input 13 PWMPT1
register 1
0x317B 2 PWM time measurement PWM period time counter for input 23) PWMPT2
register 2
0x317D 2 PWM time measurement PWM period time counter for input 33) PWMPT3
register 3
0x317F 2 PWM time measurement PWM period time counter for input 4 3) PWMPT4
register 4
0x4170 1 Counter mode register 1 Bit0/1 00: Counter - Mode
Input 1-2
Note: Writing to this register 01: Encoder - Mode
\(/]\:(lgor;aset all counter values to 0 s e e
11: PWM time measurement
Bit2 /31 00: Counter - Mode
i 01: Encoder - Mode
10: Timestamp mode (reserved)
11: PWM time measurement
Bit 4-7 reserved

1) If the inputs are configured for counter mode in the counter mode register.

2) If the inputs are configured for incremental encoder mode in the counter mode register.

3) If the inputs are configured for PWM mode in the counter mode register. Resolution: 1 ps.
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19 XN-322-16DIO-PCO5 digital input/output module
19.6 Supported CANopen objects

19.6 Supported CANopen objects
Product-specific CANopen objects

Index Data Name Function Mapping Access

(hex) Type

0x6000  UNSIGN  [|-BYTE Digital Input 8-bit Default ro PDO

ED8
0x6200 VAR Q-BYTE Write Digital Output 8-bit Default rww  PDO
Manufacturer-specific objects
Index range for the XN-322-16DIO-PC05 module: x170 to x17F
CAN Object  Data Type Name Function Mapping  Access
Index (hex)
0x1027 UNSIGNED16 ~ ModulelD Module Identification Number - ro SDO
0x2170 UNSIGNED8 Output 1_8 Write Digital Output 1_8 Manual rww PDO
0x3170 UNSIGNED8 Input1_8 Read Digital Inputs Manual ro PDO
0x3171 UNSIGNED8 InputVoltageState Input Voltage State Manual ro PDO
0x3172 UNSIGNED8 Counter1 Counter Register 1 Manual ro PDO
0x3173 UNSIGNED8 Counter2 Counter Register 2 Manual ro PDO
0x3174 UNSIGNED8 Counter3 Counter Register 3 Manual ro PDO
0x3175 UNSIGNED8 Counter4 Counter Register 4 Manual ro PDO
0x3176 UNSIGNED16 Incremental Encoder 1 Incremental Encoder Register 1/2 Manual ro PDO
0x3177 UNSIGNED16  Incremental Encoder2 Incremental Encoder Register 3/4 ~ Manual ro PDO
0x3178 UNSIGNED16  PWMHighTime1 PWM High Time 1 Manual ro PDO
0x3179 UNSIGNED16  PWMPeriod1 PWM Period1 Manual ro PDO
0x317A UNSIGNED16  PWMHighTime2 PWM High Time 2 Manual ro PDO
0x317B UNSIGNED16  PWMPeriod2 PWM Period2 Manual ro PDO
0x317C UNSIGNED16  PWMHighTime3 PWM High Time 3 Manual ro PDO
0x317D UNSIGNED16  PWMPeriod3 PWM Period3 Manual ro PDO
0x317E UNSIGNED16 ~ PWMHighTime4 PWM High Time 4 Manual ro PDO
0x317F UNSIGNED16 ~ PWMPeriod4 PWM Period4 Manual ro PDO
0x4001 VISIBLE SerialNumber Serial Number — const  SDO
STRING
0x4004 UNSIGNED8 UserLEDControl User LED Control - rw SDO
0x400C VISIBLE ProductName Product Name - ro SDO
STRING

0x4170 UNSIGNED8 CounterModeRegister ~ Counter Mode Register - ro SDO
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19 XN-322-16DIO-PCO5 digital input/output module
19.6 Supported CANopen objects

% Make sure to only use the data relevant to the selected operat-
ing mode. Registers for operating modes that are not selected
will contain invalid values. The operating mode can be selected
using the counter mode register.
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19 XN-322-16DIO-PCO5 digital input/output module
19.6 Supported CANopen objects
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20 Analog input module XN-322-4AI-PTNI

20 Analog input module XN-322-4Al-PTNI

XN-322-4AI-PTNI modules are XN300 slice modules with 4 analog input
channels used to measure temperatures with Pt100, Pt200, Pt500, Pt1000,
Ni100, Ni100, or KTY sensors or resistance values within various measuring
ranges. These modules support two-wire and three-wire connections. Every
channel can be individually configured.

(i

|:R+ O Hﬂ]
S+
R-

Figure 76: Device view XN-322-4Al-PTNI
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20 Analog input module XN-322-4AI-PTNI
20.1 Status LEDs

20.1 Status LEDs

Figure 77: LED signals and pin assignment

() Module status LED
() User LED

® Input 1 status LED
® Input 2 status LED
(® Input 3 status LED
(® Input 4 status LED

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Status input yellow ON Input enabled
FLASHES Measuring range fallen below
(0.5 Hz)

FLASHES (4 Hz)

Measuring range exceeded or cable breakage

OFF

Input disabled
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20.2 Pin assignment

20.3 Wiring

.

cw
Sa
=2

%%%%ﬁ%%%%ﬁ%%%% E55E

| -

Figure 78: Pin assignment

@® X1
— R+ Resistor 1+
— S+ Sense 1+
— R- Resistor 1-
— —not used

@ X2
— R+ Resistor 2+
— S+ Sense 2+
— R- Resistor 2-
— —not used

3 X3
— R+ Resistor 3+
— S+ Sense 3+
— R- Resistor 3-
— —not used

® X4
— R+ Resistor 4+
— S+ Sense 4+
— R- Resistor 4-
— —not used

=

OO0OOI0O0OO0O0OOII0O00O

20 Analog input module XN-322-4AI-PTNI
20.2 Pin assignment

One analog input can be wired to each of the four X1 to X4 connectors. Both
2-wire and 3-wire configurations are supported.
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20 Analog input module XN-322-4AI-PTNI

20.3 Wiring

20.3.1 Two-wire connection

When using a 2-wire configuration, the resistance value between pins 1 and
3 will be measured and interpreted as a temperature reading. The cable
resistance will affect the reading in the form of an error. The advantage of

using this type of configuration is the fact that it requires a small number of
connection cables.

RL = Cable resistance of connection cable

Rt = Resistance of temperature sensor

2%V
oV
PE— - — - — o e
i
i
| ® |
i R+ S+ R R+ S+ R- R R+ S+ R i
IRALE I U X111 b ____ LA L 1 X1 L0 __.
RL@ RLM RL@:RLI!E' e

Figure 79: Wiring diagram for two-wire connections; X1, X2, X3, and/or X4 can be used with
this type of configuration

20.3.2 Three-wire connection

138

When using a three-wire connection, the resistance value between pins 1
and 3 and between pins 1 and 2 is measured. In this type of configuration,
the cable resistance will not affect the measurement, provided all cable
lengths are identical.

RL = 200 Q = Cable resistance of connection cable

Rt = Resistance of temperature sensor
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20 Analog input module XN-322-4AI-PTNI

20.3 Wiring
24V
oV
PE— — — o — o — ———
N S
a ® i
I
I, R+ S+ R- R+ S+ R- R+ S+ R- R+ S+ R- i
RN I I U RO NN N TN DN N N NN SR N N
Re| [Ri| [Ru Rl [R| |Ru Rl [R| |Re Re| [Ri| [Ru
Ry Ry R Ry

Figure 80: Wiring diagram for three-wire connections; X1, X2, X3, and/or X4 can be used
with this type of configuration
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20 Analog input module XN-322-4AI-PTNI
20.4 Technical Data

20.4 Technical Data

20.4.1 Specifications for analog resistance / temperature inputs

Number of analog input channels 4

A-D converter resolution 16 bits

Configurable parameters Pt100, Pt200, Pt500, Pt1000,
NI100, NI1000,

KTY11-62, KTY81-110, KTY81-120,
KTY81-150, KTY81-121, KTY81-122
KTY84-130, KT84-150

Typical measuring current <300 pA
Reading update 4ms
Input resistance >10 MQ
Input filter
Built-in 10 kHz, second-order low-pass filter
parameterizable yes
Cumulative error +0.3% of full scale value
Sensor connection cable resistance max. 100 Q
Insulation
Input vs. backplane 500 Vet
status display LEDs green, yellow

20.4.2 Measuring ranges for resistance inputs

The values are represented as a decimal value in ohms with one decimal
place (in 1/10 ohm).

Type Resistance range

1 . 250Q
..500 Q
.. 1000 Q
..2500Q

...5000 Q

g W N
ol ol o]l o] o
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20.4.3 Measuring ranges for temperature inputs

20.5 Diagnostics

20 Analog input module XN-322-4AI-PTNI

20.5 Diagnostics

The values will be represented as a decimal value in °C with one or two deci-
mal places (in 1/10 °C or 1/100 °C). The measurement range can be config-
ured with SDOs 0x5070 to 0x5073.

SDO value Type Temperature range Resistance range Resolution in
for sensor °C
type
0 Pt100 -200 ... +150 °C 18.5...157.3Q 1710
1 Pt100 -200 ... +850 °C 18.5...390.5 Q 1710
2 Pt200 -200 ... +150 °C 39.0..314Q 1710
3 Pt200 -200 ... +850 °C 39.0..780Q 1/10
4 Pt500 -200 ... +150 °C 92.6...786.6 Q 1/10
5 Pt500 -200 ... +850 °C 92.6...1952.4 Q 1/10
6 Pt1000 -200 ... +150 °C 185.2 ... 1573.3Q 1/10
7 Pt1000 -200 ... +850 °C 185.2 ...3904.8 Q 1/10
NI100 60 ... +150 °C 69.5..198.7Q 1/10
9 NI100 -60 ... +250 °C 69.5..290.1Q 1/10
10 NI1000 -60 ... +150 °C 743.0...1987.0Q 1/10
1 NI1000 60 ... +250 °C 743.0 ... 2800.0 Q 1/10
12 Potentiometer 0 250 1/10
13 Potentiometer 0 500 1710
14 Potentiometer 0 1000 1710
15 Potentiometer 0 2500 1/10
16 Potentiometer 0 5000 1710
17 KTY11-62 -50 ... +150 °C 1035.9 ... 45753 Q 1710
18 KTY81-110 -55...+150 °C 450.0...2211.0Q 1710
19 KTY81-120
20 KTY81-121 -55 ... +150 °C 485.0 ...2189.0Q 1710
21 KTY81-122 -55 ... +150 °C 495.0...2233.0Q 1710
22 KTY81-150 -55 ... +150 °C 450.0 ...2211.0Q 1710
23 KTY84-130 -40 ... +300 °C 359.0 ... 2624.0Q 1710
24 KTY84-150 -40 ... +300 °C 359.0 ... 2624.0Q 1710
25 Pt100 -200 ... +150 °C 18.5...157.3Q 1/100

If the reading falls within the permissible measuring range and both the
range and channel diagnostics read "FALSE," the valid reading will be shown.
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20 Analog input module XN-322-4AI-PTNI

20.6 Filters

20.6 Filters

142

If the measuring range is exceeded or fallen below, but the reading still falls
within the limits for range diagnostics, the fact that the permissible measur-
ing range has been exceeded/fallen below will be indicated by setting the
range diagnostics' (measuring range diagnostics) status to "TRUE." In this
case, the open wire diagnostics will remain "FALSE," and a reading will be
shown.

If the reading exceeds or falls below the limits for range diagnostics, the
device will be unable to perform a measurement, just like in the event of an
cable break. In this case, the cable break diagnostics will signal the fault by
having their status set to "TRUE," while the range diagnostics will keep a sta-
tus of "FALSE." When this occurs, a value of "-30000" will be shown as the
reading.

If a channel is disabled, there will not be any measurements, and the open
wire diagnostics will indicate this with the "TRUE" status.

% Range and open wire diagnostics must be taken into account in
order to ensure that the reading shown is being interpreted cor-
rectly.

The low-pass cutoff frequency can be configured for each input channel
using the appropriate register. This cutoff frequency is specified in Hz with-
out any decimal places.

Example: 50 Hz low-pass cutoff frequency; register value: 504ec / 32hex

The following settings are valid:

Low-pass cut-off frequency Register value
Filter disabled (default) 0x0000
10 Hz 0x000A
25Hz 0x0019
50 Hz 0x0032
100 Hz 0x0064
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20 Analog input module XN-322-4AI-PTNI
20.7 Memory layout

20.7 Memory layout

CAN Object Size Description Address
Index (byte) (HEX)
0x3070 2 Modules Diagnostics Bit0 reserved 0x0080

Bit 1 No SYNC signal

Bit 2 FLASH-CRC error

Bit 3 RAM-CRC error

Bit 4 Flash memory error

Bit5-15  reserved
0x3071 0x6401 2 Temperature reading 1 (Al1) 0x0082
0x3072 0x6401 2 Temperature reading 2 (Al2) 0x0084
0x3073 0x6401 2 Temperature reading 3 (AI3) 0x0086
0x3074 0x6401 2 Temperature reading 4 (Al4) 0x0088
0x0x3075 1 Open wire diagnostics Bit0 1: Cable break input Al1 0x008A

Bit 1 1: Cable break input Al2

Bit 2 1: Cable break input Al3

Bit 3 1: Cable break input Al4

Bit4-15  reserved
0x3076 1 Measuring range diagnostics Bit 0 1: Qut-of-range value Al1 0x008B

Bit 1 1: Qut-of-range value Al2

Bit 2 1: Out-of-range value Al3

Bit 3 1: Out-of-range value Al4

Bit4 1: Range undershoot Al1

Bit5 1: Range undershoot Al2

Bit 6 1: Range undershoot Al3

Bit 7 1: Range undershoot Al4
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20 Analog input module XN-322-4AI-PTNI
20.7 Memory layout

144

CAN Object Size Description Address
Index (byte) (HEX)
0x5070 1 Sensor selection, Channel Al 0: Pt100 -200 ...+150°C 0x0107
1: Pt100 -200 ... +850°C
0x5071 1 Sensor selection, Channel Al2 2: Pt200 -200 ... +150°C 0x0108
3: Pt200 -200 ... +850°C
0x5072 1 Sensor selection, Channel Al3 4: Pt500 -200 ... +150°C 0x0109
5 Pt500 -200 ... +850°C
0x5073 1 Sensor selection, Channel Al4 6: Pt1000 -200 ... +150°C 0x010A
7: Pt1000 -200 ... +850°C
8: NI100 -60 ... +150°C
9: NI100 -60 ... +250°C
10: NI1000 -60 ... +150°C
11: NI1000 -60 ... +250°C
12: 0...250Q
13: R 0...500Q
14: R 0...1000Q
15: R 0...2500Q
16: 0...5000Q
17: KTY11-62 -50 ... +150°C
18: KTY81-110  -55 ... +150°C
19: KTY81-120  -55...+150°C
20: KTY81-121  -B5 ... +150°C
21: KTY81-122  -55...+150°C
22: KTY81-150  -b5...+150°C
23 KTY84-130  -40...+300°C
24 KTY84-150  -40...+300°C
725 Pt100 -200 ...+150°C
26-255  reserved
0x5074 1 Setting for input filter Bit0 (Al1) 0: two-wire, 1: three-wire 0x010B
Bit 1 (AI2) 0: two-wire, 1: three-wire
Bit 2 (AI3) 0: two-wire, 1: three-wire
Bit 3 (Al4) 0: two-wire, 1: three-wire
Bit4-15  reserved
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20 Analog input module XN-322-4AI-PTNI
20.8 Supported CANopen objects

CAN Object Size Description Address
Index (byte) (HEX)
0x5075 2 Setting for Al1 input filter Used to specify the cutoff frequency as a 0x010C
decimal value in Hz. —_—

0x5076 2 Setting for Al2 input filter 0x010E
0x5077 2 Setting for A3 input filter 0x0110
0x5078 2 Setting for Al4 input filter 0x0112
0x5079 1 Activate channel Bit 0 (Al1) 0: disabled, 1: enabled 0x0114

Bit 1 (AI2) 0: disabled, 1: enabled
Bit 2 (Al3) 0: disabled, 1: enabled
Bit 3 (Al4) 0: disabled, 1: enabled
Bit4-15  reserved

20.8 Supported CANopen objects
Product-specific CANopen objects

Index Data Type Name Function Mapping Access
(hex)

0x6401  INTEGER16 I-WORD Read Analog Input 16-bit Default ro PDO
0x6421 UNSIGNED8 AI_INTERRUPT_TRIGGER_SELECTION Analog Input Interrupt Trigger Selection = rw SDO
0x6423  BOOLEAN AnaloglnputGloballnterruptEnable Analog Input Global Interrupt Enable = rw SDO
0x6424  INTEGER32 I-WORD_UPPER_LIMIT Analog Input Interrupt Upper Limit Integer = rw SDO
0x6425  INTEGER32 I-WORD_LOWER_LIMIT Analog Input Interrupt Lower Limit Integer = rw SDO
0x6426  UNSIGNED32  |-WORD_DELTA VALUE Analog Input Interrupt Delta Unsigned = rw SDO
0x6427  UNSIGNED32  |-\WORD_NEGATIVE_DELTA_VALUE Analog Input Interrupt Negative Delta Unsigned — — rw SDO
0x6428  UNSIGNED32  |-WORD_POSITIVE_DELTA_VALUE Analog Input Interrupt Positive Delta Unsigned  — rw SDO

Manufacturer-specific objects
Index range for the XN-322-4AI-PTNI module: x070 to x07F

Index Data Type Name Function Mapping Access
(hex)

0x1027  UNSIGNED16  ModulelD Module Identification Number = ro SDO
0x3070  UNSIGNED16  ModuleDiag Module Diagnostic Messages Manual ro PDO
0x3071 INTEGER16 InputChannel1 Input Channel 1 Manual ro PDO
0x3072  INTEGER16 InputChannel2 Input Channel 2 Manual ro PDO
0x3073  INTEGER16 InputChannel3 Input Channel 3 Manual ro PDO
0x3074  INTEGER16 InputChannel4 Input Channel 4 Manual ro PDO
0x3075  UNSIGNED8 WireBreakDiag Wire Break Diagnostic Messages Manual ro PDO
0x3076  UNSIGNED8 RangeDiag Range Diagnostic Message Manual ro PDO
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20 Analog input module XN-322-4AI-PTNI
20.8 Supported CANopen objects

0x3077  INTEGER16 NativeDataAl1 Analog Input 1 Native Data Manual ro PDO
0x3078  INTEGER16 NativeDataAl2 Analog Input 2 Native Data Manual ro PDO
0x3079  INTEGER16 NativeDataAl3 Analog Input 3 Native Data Manual ro PDO
0x307A  INTEGER16 NativeDataAl4 Analog Input 4 Native Data Manual ro PDO
0x307B  INTEGER16 NativeDataAl5 Analog Input 5 Native Data Manual ro PDO
0x307C  INTEGER16 NativeDataAl6 Analog Input 6 Native Data Manual ro PDO
0x307D  INTEGER16 NativeDataAl7 Analog Input 7 Native Data Manual ro PDO
0x307E  INTEGER16 NativeDataAl8 Analog Input 8 Native Data Manual ro PDO
0x4001  VISIBLE SerialNumber Serial Number - const  SDO
STRING
0x4004  UNSIGNEDS8 UserLEDControl User LED Control - rw SDO
0x400C  VISIBLE ProductName Product Name - ro SDO
STRING
0x4070  UNSIGNED16  FirmwareVersion Firmware Version - ro SDO
0x5070  UNSIGNEDS8 SensorSelectChannel1 Sensor Type Selection Channel 1 - rw SDO
0x5071  UNSIGNEDS8 SensorSelectChannel2 Sensor Type Selection Channel 2 - rw SDO
0x5072  UNSIGNEDS8 SensorSelectChannel3 Sensor Type Selection Channel 3 - rw SDO
0x5073  UNSIGNEDS8 SensorSelectChannel4 Sensor Type Selection Channel 4 - rw SDO
0x5074  UNSIGNED8 ChannelMeasuringConfig Channel Measuring Configuration = rw SDO
(two-wire/three-wire measurement)
0x5075  UNSIGNED16 FilterConfigChannel1 Filter Configuration Channel 1 - rw SDO
0x5076  UNSIGNED16 FilterConfigChannel2 Filter Configuration Channel 2 - rw SDO
0x5077  UNSIGNED16  FilterConfigChannel3 Filter Configuration Channel 3 - rw SDO
0x5078  UNSIGNED16  FilterConfigChannel4 Filter Configuration Channel 4 - rw SDO
0x5079  UNSIGNEDS8 ChannelActivation Channel Activation - rw SDO
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21 Analog input module XN-322-7AI-U2PT

21 Analog input module XN-322-7AI1-U2PT

XN-322-7A1-U2PT modules are XN300 slice modules with 7 analog input
channels. Out of the seven analog inputs, six are used to measure an analog
input signal of £10 V, with the option of configuring the first channel as a
temperature input (KTY, Pt1000) instead. The final, seventh analog channel is
used to measure temperatures with (KTY, Pt1000) sensors.

A reference voltage source with 10V / 15 mA and 6 outputs makes it possi-
ble to directly power potentiometers in order to read their position using the
analog voltage inputs.
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Figure 81: Device view XN-322-7Al-U2PT
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21 Analog input module XN-322-7AI-U2PT

21.1 Status LEDs

21.1 Status LEDs
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Figure 82:

() User LED

(® Reference fault LED

LED signals and pin assignment
() Module status LED

Module Status ON System OK
OFF No power
FLASHES (5 Hz) No communications
User ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Error Reference ON 10 V reference overload

FLASHES (20Hz)

Overload GND;
For channels configured to use measurements relative to
ground.

OFF

No fault
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21.2 Pin assignment

21 Analog input module XN-322-7AI-U2PT
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Figure 83: Pin assignment

@® X1

— 1+ analog input 1+(KTY+)

— 1- analog input 1- /AGND(KTY-)

— 2+ analog input 2+

— 2- analog input 2-/AGND
@ X2

— 3+ analog input 3+

— 3- analog input 3-/AGND

— 4+analog input 4+

— 4- analog input 4-/AGND
3 X3

— 3+ analog input 3+

— 3- analog input 3-/AGND

— SH analog input 4+

— SH analog input 4-/AGND
® X4

— Rreference output

— Rreference output

— Rreference output

— Rreference
(® X5

— Rreference

— Rreference

— K+ KTY+ analog input

— K- KTY- analog input
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21 Analog input module XN-322-7AI-U2PT
21.3 Wiring

21.3 Wiring

21.3.1 Potentiometer measurements

When using potentiometer measurements, the potentiometer is powered
using the reference voltage and Alx is connected to GND by configuring the
corresponding parameters. The potentiometer's position can then be inter-
preted as a % by measuring the analog voltage at the potentiometer's wiper.

2%V
ov
PE— - — -
I
i
| © |
| 1+ 1- 2+ 2 3+ 3 4+ 4 5+ 5 6+ 6 R R R R K K- 1
AL I YV D I O LS I O LS I I D LS
VOV W/ J J

Figure 84: Potentiometer measurement at Al1, Al2, Al3 and/or Al4

21.3.2 Measurements using sensors / temperature inputs

In order to measure a sensor's output voltage via an analog input, a differen-
tial voltage measurement is carried out without connecting either input cable
to earth (GND). The signal being measured must fall within the input's per-
missible common mode range.

2V
oV
PE— - — -
i
____________________________ |,
| ® l
I I
| 1+ 1- 2+ 2 3+ 3 4+ 4 5+ 5 6+ 6 R R R R R R K+ K-
AL I T R I T B LS I B B LS T O O LS
¥ ¥ ¥ ¥

9

Figure 85: Connecting analog inputs for measuring a sensor at Al1, Al2, Al3, and/or Al4;
temperature measurement for KTY10 at X5
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21.4 Technical data for inputs

21 Analog input module XN-322-7AI-U2PT
21.4 Technical data for inputs

Number of analog input channels

7

Analog inputs

6 voltage inputs +10 V
(of which channel 1 can be configured to work as a KTY, Pt1000 input
instead)

KTY, Pt1000 - inputs

1

Analog inputs 6
Measuring range -10V ... +10V 0 — 100% (potentiometer)
Measured value -10,000...10,000 0...10,000
D-A converter 16 bit
Resolution 0.3mV/LSB
Conversion time per channel 1 ms
Common-mode range +12V
Input resistance >10 MQ
Open wire monitoring yes
Input filters
Hardware Typically: 1 kHz (third-order low-pass filter)

Software (parameterizable)

parameterizable

Measuring accuracy

Cumulative error + 10V

Total potentiometer error

+0.3% of full scale value

+0.35% of full scale value

KTY, Pt1000 inputs

1 (parameterizable Pt1000/KTY10)

Pt1000 KTY10
25 ... 4850 °C -50 ... +150 °C
502.4 —3904.8 Q 1035.9-4575.3Q
D-A converter 16 bits
Resolution 0.1°C
Conversion time per channel 1 ms
Input resistance 33kQ
Open wire monitoring yes
Input filters
Hardware Typically: 1 kHz (third-order low-pass filter)
Software 10 Hz

Measuring accuracy

Basic error limit

+0.5% of full scale value
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21 Analog input module XN-322-7AI-U2PT
21.5 Technical data for reference outputs

21.5 Technical data for reference outputs

Device version

1.00 or higher 3.01 or higher
Number of channels 1
Connection points per channel 6
Reference voltage +10V
Permis.sible qud per
potentiometer input
Max. permissible output current <2.50 mA < 417 mA
Potentiometer >4 k0 >2.4kQ
Maximum operating temperature 0...60°C 0...55°C
Maximum permissible capacitive 100 nF
load
Short-circuit proof Yes, maximum 1 minute

Cumulative error as a percentage of +0.3%
full scale value

21.6 Measurement ranges

Input 1 Value representation

1 U -10...+10V Represented as a decimal value in mV

Pt1000 -125...+4850 °C 502.4...3904.8 Q Represented as a decimal value in
ohms with one decimal place (in 1/10

KTY10  -50..+150°C  10359...45753Q  °hm)
2-6 U -10...+10V -10000...10000 Represented as a decimal value in mV

7 Pt1000 -125...+850 °C 502.4...3904.8 Q Represented as a decimal value in °C
with one decimal place (in 1/10 °C)

KTY10 -50...+150 °C 1035.9...4575.3 Q

21.7 Filters

The low-pass cutoff frequency can be configured for each voltage input chan-
nel by using the appropriate register. This cutoff frequency is specified in Hz
without any decimal places.

The following settings are valid:

Low-pass cut-off frequency Register value
Filter disabled (default) 0x0000
10 Hz 0x000A
25Hz 0x0019
50 Hz 0 x0032
100 Hz 0x0064
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21 Analog input module XN-322-7AI-U2PT
21.7 Filters

Low-pass cut-off frequency Register value
250 Hz 0x00FA
500 Hz 0x01F4
1000 Hz 0x03E8
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21 Analog input module XN-322-7AI-U2PT

21.8 Memory layout

21.8 Memory layout

CAN Object Size Description

Index (byte)

0x3080 2 Modules Diagnostics Bit0 reserved
Bit 1 No SYNC signal
Bit 2 FLASH-CRC error
Bit 3 RAM-CRC error
Bit 4 Flash memory error
Bit 5-15 reserved

0x3081 0x6401 2 Analog input value 1 (Al1)

(U/KTY/Pt1000)

0x3082 0x6401 2 Analog input value 2 (Al2)

0x3083 0x6401 2 Analog input value 3 (AI3)

0x3084 0x6401 2 Analog input value 4 (Al4)

0x3085 0x6401 2 Analog input value 5 (Al2)

0x3086 0x6401 2 Analog input value 6 (AI3)

0x3087 0x6401 2 Temperature reading 7 (Al7)

(KTY/Pt1000)

0x3088 2 Open wire diagnostics Bit0 1. Cable break input Al
Bit 1 1: Cable break input Al2
Bit 2 1: Cable break input Al3
Bit 3 1. Cable break input Al4
Bit 4 1. Cable break input Al5
Bit5 1: Cable break input Al6
Bit6 1. Cable break input Al7
Bit 7 1: Short-circuit at input Al1

when configured as KTY/
Pt1000

Bit 8 1: Short-circuit input Al7
Bit9 1: Reference undervoltage
Bit10 1:Reference overcurrent
Bit 11-15 reserved
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21 Analog input module XN-322-7AI-U2PT

21.8 Memory layout

CAN Object Size Description
Index (byte)
5080 2 Parameter definition Measured Bit 0 0: Analog measurement +
channel value 1 (Al1) 10V
1: Temperature measurement
Bit 1 0: KTY10 Sensor
1: Pt1000 Sensor
Bit 2 0: Differential measurement
1: Measurement relative to
ground
Measured Bit 3 0: Differential measurement
value 2 (Al2) -
1: Measurement relative to
ground
Measured Bit 4 0: Differential measurement
value 3 (Al3) -
1: Measurement relative to
ground
Measured Bit 5 0: Differential measurement
value 4 (Al4) -
1: Measurement relative to
ground
Measured Bit 6 0: Differential measurement
value 5 (Al5) -
1: Measurement relative to
ground
Measured Bit 7 0: Differential measurement
value 6 (Al6) .
1: Measurement relative to
ground
Measured Bit 8 0: KTY10 Sensor
value 7 (Al7)
1: Pt1000 Sensor
- Bit 9-15 reserved
5081 2 Setting for Al1 input filter Use_d to specify the cutoff frequency as a
5082 2 Setting for Al2 input filter RNt
5083 2 Setting for Al3 input filter
5084 2 Setting for Al4 input filter
5085 2 Setting for Al5 input filter
5086 2 Setting for Al6 input filter
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21 Analog input module XN-322-7AI-U2PT
21.9 Supported CANopen objects

21.9 Supported CANopen objects

Product-specific CANopen objects

Index Data Type Name Function Mapping  Access
(hex)
0x6401 INTEGER16 [-WORD Read Analog Input 16-bit Default ro PDO
0x6421 UNSIGNED8 Al_INTERRUPT_TRIGGER_SELECTION  Analog Input Interrupt Trigger Selection - w SDO
0x6423 BOOLEAN AnalogInputGloballnterruptEnable Analog Input Global Interrupt Enable - w SDO
0x6424 INTEGER32 [-WWORD_UPPER_LIMIT Analog Input Interrupt Upper Limit Integer - w SDO
0x6425 INTEGER32 [-WORD_LOWER_LIMIT Analog Input Interrupt Lower Limit Integer - w SDO
0x6426 UNSIGNED32  |-WORD_DELTA_VALUE Analog Input Interrupt Delta Unsigned - w o SDO
0x6427 UNSIGNED32  |-WORD_NEGATIVE_DELTA_VALUE Analog Input Interrupt Negative Delta Unsigned — — w SDO
0x6428 UNSIGNED32  |-WORD_POSITIVE_DELTA_VALUE Analog Input Interrupt Positive Delta Unsigned - w SDO
Manufacturer-specific objects
Index range for the XN-322-7AI-U2PT module: x080 to x08F
Index Data Type Name Function Mapping Access
(hex)
0x1027  UNSIGNED16 ModulelD Module Identification Number = ro SDO
0x3080  UNSIGNED16 ModuleDiag Module Diagnostic Messages Manual ro PDO
0x3081 INTEGER16 InputChannel1 Input Channel 1 Manual ro PDO
0x3082  INTEGER16 InputChannel2 Input Channel 2 Manual ro PDO
0x3083  INTEGER16 InputChannel3 Input Channel 3 Manual ro PDO
0x3084  INTEGER16 InputChannel4 Input Channel 4 Manual ro PDO
0x3085  INTEGER16 InputChannel5 Input Channel 5 Manual ro PDO
0x3086  INTEGER16 InputChannel6 Input Channel 6 Manual ro PDO
0x3087  INTEGER16 InputChannel7 Input Channel 7 Manual ro PDO
0x3088  UNSIGNED16 WireBreakDiag Wire Break Diagnostic Messages Manual ro PDO
0x4001  VISIBLE STRING SerialNumber Serial Number = const  SDO
0x4004  UNSIGNEDS8 UserLEDControl User LED Control = rw SDO
0x400C  VISIBLE STRING ProductName Product Name = ro SDO
0x4080  UNSIGNED16 FirmwareVersion Firmware Version = ro SDO
0x5080  UNSIGNED16 ChannelMeasuringConfig ~ Channel Measuring Configuration ~ — rw SDO
0x5081 UNSIGNED16 FilterConfigChannel1 Filter Configuration Channel 1 = rw SDO
0x5082  UNSIGNED16 FilterConfigChannel2 Filter Configuration Channel 2 = rw SDO
0x5083  UNSIGNED16 FilterConfigChannel3 Filter Configuration Channel 3 = rw SDO
0x5084  UNSIGNED16 FilterConfigChannel4 Filter Configuration Channel 4 = rw SDO
0x5085  UNSIGNED16 FilterConfigChannel5 Filter Configuration Channel 5 = rw SDO
0x5086  UNSIGNED16 FilterConfigChannel6 Filter Configuration Channel 6 = rw SDO
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22 Analog input module XN-322-8Al-I

22 Analog input module XN-322-8Al-I

XN-322-8Al-I modules are XN300 slice modules with 8 analog input channels
used to measure current input signals within a measuring range of 0 — 20 mA
or4—20 mA.

Figure 86: Device view XN-322-8Al-|
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22 Analog input module XN-322-8Al-I

22.1 Status LEDs

22.1 Status LEDs

158

O——s 8Al
®|:m:

Figure 87: LED signals and pin assignment
() Module status LED
(@ User status LED

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
Status User yellow ON The user can set the LED signals as necessary.

OFF (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)

FLASH
(1000 ms ON,
200 ms OFF)
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22 Analog input module XN-322-8Al-I
22.2 Pin assignment

22.2 Pin assignment
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Figure 88: Pin assignment

@® X1
— 1+ analog input 1+
— 1- analog input 1-
— 2+analog input 2+
— 2- analog input 2-
@ X2
— 3+ analog input 3+
— 3- analog input 3-
— 4+ analog input 4+
— 4- analog input 4-
3 X3
— 5+ analog input 5+
— 5-analog input 5-
— 6+ analog input 6+V
— 6- analog input 6-
® X4
— 7+ analog input 7+
— 7- analog input 7-
— 8+ analog input 8+
— 8- analog input 8-

22.3 Wiring

Two analog inputs can be wired to each of the four X1 to X4 connectors.

A measuring range of 4-20 mA with open wire monitoring is supported, as is
a measuring range of 0-20 mA without open wire monitoring.
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22 Analog input module XN-322-8Al-I

22.4 Technical data

22.4 Technical data

22.4.1 Channels

160

The current input channels use a differential voltage measurement at an
internal module resistor with a resistance of 50 Q.

It must be ensured that the input signals' voltage levels fall within the per-
missible common mode range.

2V
oV
PE—— ————— e -
|
|
e
©

1+ 1- 2+ 2-
R B
%%

Figure 89:

3+ 3- 4+ 4-
LA T B
%%

Connecting example for signal current sources

Channels

Value

Number of channels

8 analog input channels

Measuring range 0...20mA 4...20mA
Measured value 0...20000 4000...20000
A-D converter 16 bit

Resolution 0.3pA/LSB
Conversion time per channel 1 ms
Common-mode range +10V
Input resistance 50 Q

Input filters

Hardware

Typically: kHz (third-order low-pass filter)

Software (parameterizable)

parameterizable

Measuring accuracy

Cumulative error

+0.5% of full scale value
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22.4.2 Measurement ranges

22 Analog input module XN-322-8Al-I
22.4 Technical data

Current Value representation

in mA in pA

0...20mA 0000 20000 Represented as a decimal
4. 20mA 4000 20000 value

22.4.3 Diagnostics
Open wires will only be detected with diagnostics when using the 4-20 mA
measuring range. When using the 0-20 mA measuring range, the open wire
detection diagnostics will always read "FALSE."

% Range and channel diagnostics must be taken into account in
order to ensure that the reading shown is being interpreted cor-
rectly.

Diagnostics Measuring range in mA

0-20 4-20

Cable break — <4 mA (diagnostics)

Under Range = 0...4mA

Display value Measured value

Over Range 20...21

Overcurrent >21

Display value > 21 (no reading)

22.4.4 Filters

The low-pass cutoff frequency can be configured for each input channel
using the appropriate register. This cutoff frequency is specified in Hz with-

out any decimal places.

The following settings are valid:

Low-pass cut-off frequency

Register value

Filter disabled (default) 0x0000
10 Hz 0x000A
25Hz 0x0019
50 Hz 0x0032
100 Hz 0x0064
250 Hz 0x00FA
500 Hz 0x01F4
1000 Hz 0x03E8
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22 Analog input module XN-322-8Al-I

22.4 Technical data

22.4.5 Memory layout

CAN Object Size Description

Index (byte)

0x3090 2 Modules Diagnostics Bit0 reserved
Bit 1 No SYNC signal
Bit 2 FLASH-CRC error
Bit 3 RAM-CRC error
Bit 4 Flash memory error
Bit 5-15 reserved

0x3091 0x6401 2 Analog input value 1 (Al1)

0x3092 0x6401 2 Analog input value 2 (Al2)

0x3093 0x6401 2 Analog input value 3 (AI3)

0x3094 0x6401 2 Analog input value 4 (Al4)

0x3095 0x6401 2 Analog input value 5 (AI5)

0x3096 0x6401 2 Analog input value 6 (Al6)

0x3097 0x6401 2 Analog input value 7 (Al7)

0x3098 0x6401 2 Analog input value 8 (AI8)

0x3099 2 Open wire diagnostics Bit 0 1: Cable break input Al1
Bit 1 1: Cable break input Al2
Bit 2 1: Cable break input AI3
Bit 3 1: Cable break input Al4
Bit 4 1: Cable break input Al5
Bit 5 1: Cable break input Al6
Bit 6 1: Cable break input Al7
Bit 7 1: Cable break input Al8
Bit 8-15 reserved
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22 Analog input module XN-322-8Al-I
22.4 Technical data

CAN Object
Index

Size
(byte)

Description

0x5090

2

Measuring range parameter
configuration

Bit 0 (Al1)

oo

. measurement range
...20mA

. measurement range
..20mA

Bit 1 (AI2)

oo~

. measurement range
..20mA

. measurement range
..20mA

Bit 2 (AI3)

2| &=

. measurement range
..20mA

. measurement range
..20mA

Bit 3 (Al4)

e =

. measurement range
..20mA

. measurement range
..20mA

Bit 4 (Al5)

oo =

. measurement range
..20mA

. measurement range
..20mA

Bit 5 (Al6)

22| &=

. measurement range
..20mA

. measurement range
..20mA

Bit 6 (Al7)

ool &=

. measurement range
..20mA

. measurement range

..20mA

Bit 7 (Al8)

. measurement range

...20mA

1:

4

measurement range
...20mA

Bit 8-15

reserved

0x5091

Setting for Al1 input filter

0x5092

Setting for Al2 input filter

0x5093

Setting for A3 input filter

0x5094

Setting for Al4 input filter

0x5095

Setting for Al5 input filter

0x5096

Setting for Al6 input filter

0x5097

Setting for Al7 input filter

0x5098

Setting for A8 input filter

Used to specify the cutoff

frequency as a decimal value
in Hz.
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22 Analog input module XN-322-8Al-I
22.5 Supported CANopen objects

22.5 Supported CANopen objects
Product-specific CANopen objects

Index  Data Type Name Function Mapping Access
(hex)
0x6401  INTEGER16 [-WORD Read Analog Input 16-bit Default ro PDO
0x6421  UNSIGNED8 AI_INTERRUPT_TRIGGER_SELECTION  Analog Input Interrupt Trigger Selection - w SDO
0x6423  BOOLEAN AnalogInputGloballnterruptEnable Analog Input Global Interrupt Enable - w SDO
0x6424  INTEGER32 [-\WORD_UPPER_LIMIT Analog Input Interrupt Upper Limit Integer - w SDO
0x6425  INTEGER32 [-WORD_LOWER_LIMIT Analog Input Interrupt Lower Limit Integer - w SDO
0x6426  UNSIGNED32  |-WORD_DELTA_VALUE Analog Input Interrupt Delta Unsigned - w SDO
0x6427  UNSIGNED32  |-WORD_NEGATIVE_DELTA_VALUE Analog Input Interrupt Negative Delta Unsigned — — w SDO
0x6428  UNSIGNED32  |-WORD_POSITIVE_DELTA_VALUE Analog Input Interrupt Positive Delta Unsigned - w SDO
Manufacturer-specific objects
Index range for the XN-322-8Al-I module: x090 to x09F
Index Data Type Name Function Mapping  Access
(hex)
0x1027  UNSIGNED16 ModuleD Module Identification Number = ro SDO
0x3090  UNSIGNED16 ModuleDiag Module Diagnostic Messages Manual ro PDO
0x3091 INTEGER16 InputChannel1 Input Channel 1 Manual ro PDO
0x3092  INTEGER16 InputChannel2 Input Channel 2 Manual ro PDO
0x3093  INTEGER16 InputChannel3 Input Channel 3 Manual ro PDO
0x3094  INTEGER16 InputChannel4 Input Channel 4 Manual ro PDO
0x3095  INTEGER16 InputChannel5 Input Channel 5 Manual ro PDO
0x3096  INTEGER16 InputChannel6 Input Channel 6 Manual ro PDO
0x3097  INTEGER16 InputChannel7 Input Channel 7 Manual ro PDO
0x3098  INTEGER16 InputChannel8 Input Channel 8 Manual ro PDO
0x3099  UNSIGNED16 WireBreakDiag Wire Break Diagnostic Messages Manual ro PDO
0x4001  VISIBLE STRING SerialNumber Serial Number = const  SDO
0x4004  UNSIGNEDS8 UserLEDControl User LED Control = rw SDO
0x400C  VISIBLE STRING ProductName Product Name = ro SDO
0x4090  UNSIGNED16 FirmwareVersion Firmware Version ro SDO
0x5090  UNSIGNED16 ChannelMeasuringConfig  Channel Measuring Configuration = rw SDO
0x5091 UNSIGNED16 FilterConfigChannel1 Filter Configuration Channel 1 = rw SDO
0x5092  UNSIGNED16 FilterConfigChannel2 Filter Configuration Channel 2 = rw SDO
0x5093  UNSIGNED16 FilterConfigChannel3 Filter Configuration Channel 3 = rw SDO
0x5094  UNSIGNED16 FilterConfigChannel4 Filter Configuration Channel 4 = rw SDO
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22 Analog input module XN-322-8Al-I
22.5 Supported CANopen objects

0x5095  UNSIGNED16 FilterConfigChannel5 Filter Configuration Channel 5 = rw SDO
0x5096  UNSIGNED16 FilterConfigChannel6 Filter Configuration Channel 6 = rw SDO
0x5097  UNSIGNED16 FilterConfigChannel7 Filter Configuration Channel 7 = rw SDO
0x5098  UNSIGNED16 FilterConfigChannel8 Filter Configuration Channel 8 = rw SDO
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22 Analog input module XN-322-8Al-I
22.5 Supported CANopen objects
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23 Analog input module XN-322-10AI-TEKT

23 Analog input module XN-322-10AI-TEKT

XN-322-10AI-TEKT modules are XN300 slice modules with 10 analog input

channels. 8 of these input channels can be used to measure temperatures

with thermocouples, while the other 2 channels can be used with KTY sen-
sors for cold-junction compensation purposes. A KTY sensor is included as

standard on the bottom of the device.

The module supports all common thermocouple types for its temperature
measurements.
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Figure 90: Device view XN-322-10AI-TEKT
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23 Analog input module XN-322-10AI-TEKT
23.1 Pin assignment and status LEDs

23.1 Pin assignment and status LEDs
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Figure 91: LED signals and pin assignment

@ X1

— 1+ analog input 1+

— 1- analog input 1-

— 2+ analog input 2-

— 2- analog input 2-
@ X2

— 3+ analog input 3+

— 3- analog input 3-

— 4+ analog input 4+

— 4- analog input 4-
® X3

— 5+ analog input 5+

— 5- analog input 5-

— 6+ analog input 6+

— 6- analog input 6-
® X4

— 7+ analog input 7+

— 7- analog input 7-

— 8+ analog input 8+

— 8- analog input 8-
®) X5

— K+ analog input KTY 1+

— K- analog input GND

— K+ analog input KTY 2+

— K- analog input GND
(6 Module status LED
(@ User LED
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23.2 Wiring

23 Analog input module XN-322-10AI-TEKT

23.2 Wiring
Table 7: Status LED table
Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
User yellow ON The user can set the LED signals as necessary.
OFFi (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)

Two analog inputs can be wired to each of the five X1 to X5 connectors.

» Remove the KTY sensor included as standard from the bottom of the
device.

Insert the thermocouple's positive pin into one of the + pins, e.g., "1+".
Insert the thermocouple's negative pin into one of the - pins, e.g., "1-".
Wire the KTY sensor to the cold-junction compensation reference junc-
tion. You can define a total of two reference points, 9ref1 and Srefo. Ref-
erence point 9ref can be defined directly on the device. In this case, the
KTY sensor should be wired directly to the device's K+ and K- pins. If
you use input wiring for the thermocouple and reference junction 9rert is
not directly on the connector, the KTY sensor should be wired to the
transition point between the thermocouple and the input wiring.

vvyy

23.2.1 Temperature measurements using thermocouples

Measuring temperatures with thermocouples takes advantage of the ability
of cables made of different alloys to produce a voltage at their point of con-
tact (junction) as a result of their electrochemical properties. The magnitude
of this voltage will be small, non-linear, and extremely dependent on temper-
ature, making this method ideal for measuring temperatures across a wide
temperature range. The module will adjust for the corresponding non-linear-
ity, representing values in °C/10 (with one decimal place).

The term "cold-junction compensation" refers to the action of correcting the
value measured with the thermocouple by removing the error resulting from
the corresponding pin. The reason this is necessary is that when a thermo-
couple's individual lead is connected to the module connector's copper, this
will create a "parasitic" thermocouple, resulting in measuring errors and
requiring additional correction on behalf of the module. Within this context,
the KTY1 and KTYZ2 inputs are used to measure the temperature at precisely
the aforementioned junction (not the ambient temperature).
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23 Analog input module XN-322-10AI-TEKT

23.2 Wiring

24V

If the thermocouples are wired directly to the module, it is advisable to wire
the KTY sensor directly to the module as well. This will ensure that the tem-
perature measured has a value that depends on the module's outside and
inside temperatures and reflects the temperature at the thermocouple con-
nector's pin. In fact, the conditions at the pin will be comparable, provided
there are no localized temperature differences (X5 vs. X1). If this type of tem-
perature difference exists, as is the case when a system has specific sides
warm up in a localized manner during operation, it will affect the measure-
ment in the form of an error.

In order to isolate the measurement from the system assembly's local condi-
tions, as well as to compensate for large distances, it is possible to use
wheatstone bridge compensation circuits in which the thermocouples are
wired in a thermally stable environment, as is the measurement of the cold
junction temperature with the KTY sensor.
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Figure 92: Wiring example with 8 thermocouples and 2 KTY sensors; the 8\ measuring
points and the 9ref1 and 9Refo reference junctions are clearly shown
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23.2.2 Technical data for thermocouple inputs

23 Analog input module XN-322-10AI-TEKT
23.2 Wiring

Number of analog input channels 10
Inputs, thermacouple 8
Inputs KTY 2

Inputs, thermacouple
D-A converter resolution 16 bits
Conversion time per channel 1ms
Common-mode range 2V
Input resistance 2MQ

Configurable parameters

thermocouples J, K, T, E, N, S,R, B, L, U

Open wire monitoring

yes

Input filters

Hardware

Typically: 2 Hz; third-order low-pass filter

Measuring accuracy

Cumulative error

+0.7% of full scale value

KTY inputs for cold-junction compensation

D-A converter resolution 16 bits
Conversion time per channel 1ms
Sensor current normally 0.3mA at 25°C
Open wire monitoring yes
Input filters
Hardware normally 2 Hz;

third-order low-pass

Measuring accuracy

Cumulative error

+0.7% of full scale value

23.2.3 Measurement ranges

The readings are represented as a decimal value in °C with one decimal place

(in 1/10 °C)
Type Thermocouple Measuring range resistor
J Fe-CuNi 0...+690°C
K NiCr-Ni 0...4940°C
T Cu-CuNi 0...+400°C
E NiCr-CuNi 0...4520°C
N NiCrSi-NiSi 0...+1080°C
S Pt10Rh-Pt 0...+1760 °C
R Pt13Rh-Pt 0...+1760 °C
B Pt30Rh-Pt6Rh 0...+1820°C

XN300 slice modules 06/16 MN050002-EN
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23 Analog input module XN-322-10AI-TEKT
23.3 Memory layout

Type Thermocouple Measuring range resistor

L Fe-CuNi 0...+680 °C

U Cu-CuNi 0...4590 °C

KTY10 - -20°C... +80°C 1367...2980 Q

23.3 Memory layout

Cold-junction compensation can be implemented by using the KTY channels.
To do this, the parameters must be configured in such a way as to assign a
KTY channel to each measuring channel for compensation purposes.

Measuring ranges are configured using a single byte for the two channels in
each Xn connector. For example: The measuring range for 1+ and 2+ is con-
figured using object 0x50A0, where the high nibble is used to configure 1+
and the low nibble is used to configure 2+.

CAN Object Size Description Bit Al Description

Index (byte)

30A0 2 Modules Diagnostics Bit0 reserved
Bit 1 No SYNC signal
Bit 2 FLASH-CRC error
Bit 3 RAM-CRC error
Bit 4 Flash memory

error

Bit5-15 reserved

30A1 6401 2 Temperature reading 1 (Al1) Al

30A2 6401 2 Temperature reading 2 (Al2) Al2

30A3 6401 2 Temperature reading 3 (Al3) Al3

30A4 6401 2 Temperature reading 4 (Al4) Al4

30A5 6401 2 Temperature reading 5 (Al5) Al5

30A6 6401 2 Temperature reading 6 (Al6) Al6

30A7 6401 2 Temperature reading 7 (A7) Al7

30A8 6401 2 Temperature reading 8 (AI8) Al8

30A9 6401 2 Reference input KTY 1 for KTY1

cold-junction compensation
30AA 6401 2 Reference input KTY 2 for KTY2

cold-junction compensation
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23 Analog input module XN-322-10AI-TEKT
23.3 Memory layout

CAN Object Size Description Bit Al Description
Index (byte)
0x30AB 2 Open wire diagnostics Bit 0 Al 0=0K
1 = Cable break
Bit 1 Al2
Bit 2 Al3
Bit 3 Al4
Bit 4 Al5
Bit5 Al6
Bit 6 Al7
Bit 7 Al8
Bit 8 KTY1
Bit 9 KTY2
Bit 10 KTY1 0=0K
1 = Short-circuit
Bit 11 KTY2
Bit 12-15 reserved
0x50A0 1 Sensor selection, Channel 1_2 Bit 0-3 Al1 Table 8, page 174
Bit4-7 Al2
0x50A1 1 Sensor selection, Channel 3_4 Bit 0-3 Al3 Table 8, page 174
Bit 4-7 Al4
0x50A2 1 Sensor selection, Channel 5_6 Bit 0-3 Al5 Table 8, page 174
Bit 4-7 Al6
0x50A3 1 Sensor selection, Channel 7_8 Bit 0-3 Al7 Table 8, page 174
Bit 4-7 Al
0x50A4 1 Used to assign a cold-junction Bit 0 Al1 0=KTY 1
compensation channel 1=KTY 2
(One of the two KTY sensors is Bit 1 AlZ ? i gz ;
assigned to analog input Aln for B
cold-junction compensation Bit 2 Al3 0=KTY 1
purposes concerning the 1=KTY 2
temperature readings) -
Bit 3 Al4 0=KTY 1
1=KTY 2
Bit 4 Al5 0=KTY 1
1=KTY 2
Bit5 Al6 0=KTY 1
1=KTY 2
Bit 6 Al7 0=KTY 1
1=KTY 2
Bit 7 Al8 0=KTY 1
1=KTY 2
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23 Analog input module XN-322-10AI-TEKT
23.3 Memory layout

In the registers used to select a sensor, the low nibble (bits 0-3) is used to
configure the lower channel (channel 1, 3, 5, 7), while the high nibble (bits 4-
7) is used to configure the upper channel (channel 2, 4, 6, 8).

Table 8: Sensor selection list

Hexadecimal value Type Measuring range
Bit 0-3

Bit4-7

Ohex J 0...+690 °C
Thex K 0...4+940 °C
Zhex T 0...+400°C
3hex E 0...4520 °C
Ahex N 0...+1080 °C
Shex S 0...+1760 °C
Bhex R 0...+1760 °C
Thex B 0...+1820°C
Bhex L 0...+680 °C
Ihex U 0...4590 °C
A-Frex reserved
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23.4 Supported CANopen objects
Product-specific CANopen objects

23 Analog input module XN-322-10AI-TEKT
23.4 Supported CANopen objects

Index Data Type Name Function Mapping  Access
(hex)
0x6401 INTEGER16 [-WORD Read Analog Input 16-hit Default ro PDO
0x6421 UNSIGNED8 Al_INTERRUPT_TRIGGER_SELECTION  Analog Input Interrupt Trigger Selection - ‘w SDO
0x6423 BOOLEAN AnaloglnputGloballnterruptEnable Analog Input Global Interrupt Enable - ‘w SDO
0x6424 INTEGER32 [-WORD_UPPER_LIMIT Analog Input Interrupt Upper Limit Integer - ‘w SDO
0x6425 INTEGER32 [-WORD_LOWER_LIMIT Analog Input Interrupt Lower Limit Integer - w o SDO
0x6426 UNSIGNED32  |-\WORD_DELTA_VALUE Analog Input Interrupt Delta Unsigned - w SDO
0x6427 UNSIGNED32  |-\WORD_NEGATIVE_DELTA_VALUE Analog Input Interrupt Negative Delta Unsigned — — w o SDO
0x6428 UNSIGNED32  |-WORD_POSITIVE_DELTA_VALUE Analog Input Interrupt Positive Delta Unsigned - w SDO

Manufacturer-specific objects

Index range for the XN-322-10AI-TEKT module: xOAO to xOAF
Index Data Type Name Function Mapping Access
(hex)
0x1027 UNSIGNED16 ModulelD Module Identification Number = ro Sbo
0x30A0 UNSIGNED16 ModuleDiag Module Diagnostic Messages Manual ro PDO
0x30A1 INTEGER16 InputChannel Input Channel 1 Manual ro PDO
0x30A2 INTEGER16 InputChannel2 Input Channel 2 Manual ro PDO
0x30A3 INTEGER16 InputChannel3 Input Channel 3 Manual ro PDO
0x30A4 INTEGER16 InputChannel4 Input Channel 4 Manual ro PDO
0x30A5 INTEGER16 InputChannel5 Input Channel 5 Manual ro PDO
0x30A6 INTEGER16 InputChannel6 Input Channel 6 Manual ro PDO
0x30A7 INTEGER16 InputChannel7 Input Channel 7 Manual ro PDO
0x30A8 INTEGER16 InputChannel8 Input Channel 8 Manual ro PDO
0x30A9 INTEGER16 Referencelnput Input Reference 1 Manual ro PDO
0x30AA INTEGER16 Referencelnput2 Input Reference 2 Manual ro PDO
0x30AB UNSIGNED16 WireBreakDiag Wire Break Diagnostic Messages Manual ro PDO
0x4001 VISIBLE STRING SerialNumber Serial Number - const  SDO
0x4004 UNSIGNED8 UserLEDControl User LED Control - rw SDO
0x400C VISIBLE STRING ProductName Product Name - ro SDO
0x40A0 UNSIGNED16 FirmwareVersion Firmware Version - ro SDO
0x50A0 UNSIGNEDS8 SensorTypeSelectChannel1_2 Sensor Type Selection Channel 1_2 - rw SDO
0x50A1 UNSIGNEDS8 SensorTypeSelectChannel3_4 Sensor Type Selection Channel 3_4 - rw SDO
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23 Analog input module XN-322-10AI-TEKT
23.4 Supported CANopen objects

Index Data Type Name Function Mapping Access

(hex)

0x50A2 UNSIGNED8 SensorTypeSelectChannel5_6 Sensor Type Selection Channel 5_6 - rw SDO

0x50A3 UNSIGNED8 SensorTypeSelectChannel7_8 Sensor Type Selection Channel 7_8 - rw SDO

0x50A4 UNSIGNED8 ReferencelnputSelect Reference Input Select - rw SDO
Cold-junction compensation configuration
(KTY1,KTY2)

176 XN300 slice modules 06/16 MNO50002-EN  www.eaton.eu



24 Analog output module XN-322-8A0-U2

24 Analog output module XN-322-8A0-U2

XN-322-8A0-U2 modules are XN300 slice modules with 8 analog output
channels that can be used to output a voltage signal within a range of -10 to
10 V.
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Figure 93: Device view XN-322-8A0-U2
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24 Analog output module XN-322-8A0-U2
24.1 Status LEDs

24.1 Status LEDs
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Figure 94: LED signals and pin assignment
() Module status LED

() User LED

(® Supply voltage status LED

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
Status User yellow ON The user can set the LED signals as necessary.
OFFi (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Status green ON Faulty supply voltage
Supply voltage OFF Supply voltage 0K
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24.2 Pin assignment

3+

44+
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Figure 95: Pin assignment

@® X1
— 1+ analog output 1
— -GND
— 2+ analog output 2
— -GND 1-

@ X2
— 3+ analog output 3
— -GND 1+
— 4+ analog output 4
— -GND 1-

3 X3
— 5+ analog output 5
— -GND
— 6+ analog output 6
— -GND

® X4
— 7+ analog output 7
— -GND
— 8+ analog output 8
— -GND

(® X5
- nc
- nc

— 24VDC power supply Ug2s

— GND supply

24 Analog output module XN-322-8A0-U2
24.2 Pin assignment
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24 Analog output module XN-322-8A0-U2

24.3 Wiring
24.3 Wiring
Two analog outputs can be wired to each of the four X1 to X4 connectors.
Uggg 24V
oV
PE— — g — — =
ji ,
i 2 B
R e
@

1+ - 2+ - 3+ - A4+ - 5+ - 6+ - 7+ - 8+ - 24V oV
AL I O DO NN N AN DN ISNNCO N NN NN SENNRCN N R N B N

R R R R, R R R, R

Figure 96: Connection diagram for analog outputs

24.4 Technical data for analog outputs

Number of analog channels 8
Measuring range V -10 ... +10
Measured value mV -10,000 ... +10,000
D-A converter 12 Bit

Resolution mV/LSB 5
Internal module refresh time ms 1
Min. load resistance kQ >5
Max. capacitive load nF 100
short-circuit protection yes (max. 1 minute)
Accuracy

Cumulative error % +05
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24.5 Memory layout

24 Analog output module XN-322-8A0-U2

24.5 Memory layout

CAN Object Size Description

Index (byte)

0x20D0  0x6411 2 Analog output value 1 (AQ1)

0x20D1 0x6411 2 Analog output value 2 (AQ2)

0x20D2  0x6411 2 Analog output value 3 (AQ3)

0x20D3  0x6411 2 Analog output value 4 (AQ4)

0x20D4  0x6411 2 Analog output value 5 (AQ5)

0x20D5  0x6411 2 Analog output value 6 (AQB)

0x20D6  0x6411 2 Analog output value 7 (AQ7)

0x20D7  0x6411 2 Analog output value 8 (AQ8)

0x30D0 2 Modules Diagnostics Bit0 24 VDC supply voltage

faulty

Bit 1 No SYNC signal
Bit 2 FLASH-CRC error
Bit 3 RAM-CRC error
Bit4 Flash memory error
Bit5-15  reserved
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24 Analog output module XN-322-8A0-U2

24.6 Supported CANopen objects

24.6 Supported CANopen objects
Product-specific CANopen objects

182

Index Data Type Name Function Mapping Access

(hex)

0x6411 INTEGER16 Q-WORD Write Analog Output 16-bit Default rww  PDO

Manufacturer-specific objects
Index range for the XN-322-8A0-U2 module: x0D0 to xODF

Index Data Type Name Function Mapping  Access
(hex)
0x1027  UNSIGNED16 ModulelD Module Identification Number ~ Manual ro PDO
0x20D0  INTEGER16 OutputChannel1 Output Channel 1 Manual rw PDO
0x20D1  INTEGER16 OutputChannel2  Output Channel 2 Manual rw PDO
0x20D2  INTEGER16 OutputChannel3  Output Channel 3 Manual rw PDO
0x20D3  INTEGER16 OutputChannel4  Qutput Channel 4 Manual rw PDO
0x20D4  INTEGER16 OutputChannel5  Output Channel 5 Manual rw PDO
0x20D5  INTEGER16 OutputChannel6  Output Channel 6 Manual rw PDO
0x20D6  INTEGER16 OutputChannel7  Output Channel 7 Manual rw PDO
0x20D7  INTEGER16 OutputChannel8  Output Channel 8 Manual rw PDO
0x30D0  UNSIGNED16 ModuleDiag Module Diagnostic Messages ~ Manual ro PDO
0x4001  VISIBLE STRING SerialNumber Serial Number - const  SDO
0x4004  UNSIGNEDS8 UserLEDControl User LED Control - rw SDO
0x400C  VISIBLE STRING ProductName Product Name - ro SDO
0x40D0  UNSIGNED16 FirmwareVersion  Firmware Version - ro SDO
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25 Analog input/output module +10 V XN-322-4A10-U2

25 Analog input/output module +10 V XN-322-4A10-U2

The XN-322-8AI0-U2 is an XN300 slice module that features two analog
input channels that can be used to measure a voltage input signal within a
range of -10 to 10V, two analog output channels that can be used to output a
voltage signal within a range of -10 to 10 V, and a reference voltage source
with 10 V/10 mA and 2 pins that makes it possible to directly power potenti-
ometers in order to read their position using the aforementioned analog volt-
age inputs.
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Figure 97: Device view XN-322-4A10-U2
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25 Analog input/output module 10 V XN-322-4A10-U2

25.1 Status LEDs

25.1 Status LEDs
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Figure 98: LED signals and pin assignment

() Module status LED

() User LED

(® Reference fault LED

Module status ON System OK
OFF No power
FLASHES (5 Hz) No communications
User ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Error Reference ON 10 V reference overload

FLASHES (20Hz)

Overload GND
Evaluated if Alx is configured to be connected to GND
(ground reference).

OFF

No fault
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25 Analog input/output module +10 V XN-322-4A10-U2
25.2 Pin assignment

25.2 Pin assignment
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Figure 99: Pin assignment
@® X1
— 1+ analog input 1+
— 1- analog input 1-
— 2+ analog input 2+
— 2- analog input 2-
@ X2
— Rreference +10V
— Rreference +10V
— Rreference +10V
— Rreference +10V
3 X3
— 1+ analog output 1+
— -GND
— 2+ analog output 2+
— -GND

25.3 Wiring
Two analog inputs are wired to connector X1, and two analog outputs are
wired to connector X3.
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25 Analog input/output module 10 V XN-322-4A10-U2
25.3 Wiring

25.3.1 Analog output wiring

2V
ov
PE — - — o -
i
!
____________________________ Lo,
i ©) |
| + 2% 2 R R R 1 2% -
IR I I T A T O X1 L. b L)

Figure 100:  Analog outputs connection

25.3.2 Potentiometer measurements

When using potentiometer measurements, the potentiometer is powered
using the reference voltage and Alx is directly connected to GND by configur-
ing the corresponding parameters. These parameters can be configured
using object 0x51AO.

The potentiometer's position can then be interpreted as a percentage by
measuring the analog voltage at the potentiometer's wiper contact..

2V
Y
PE— - — =
i
I
____________________________ Lo,
| ® |
I I
| 1+ 1- 2+ 2 R R R + 2+ |
AL I T T L T O L

Figure 101:  Potentiometer measurement wiring
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25 Analog input/output module +10 V XN-322-4A10-U2
25.4 Diagnostics

25.3.3 Measurements using sensors

In order to measure a sensor's output voltage via an analog input, a differen-
tial voltage measurement is carried out without connecting either input cable
to ground (GND). The signal being measured must fall within the input's per-
missible common mode range.

Voltage measurement for floating voltage sources

When using a non-floating voltage source (a voltage source with reference to
GND), the input must be configured as a differential analog input by means of
software. The corresponding parameter can be configured using object
0x51A0. In order to avoid errors in measurement caused by compensating
currents, there must not be any connection between analog input Al- and
GND when it comes to the analog input.

Voltage measurement for non-floating voltage sources

When using a floating voltage source (a voltage source without reference to
GND), the input must be configured as a GND ground reference by means of
software or an external reference to GND must be established. The corre-
sponding parameter can be configured using object 0x51A0. The GND refer-
ence will prevent the measurement signal from moving out of the permissi-
ble measurement range.

24V
ov
PE— — — — — ——— —— -
|
|
____________________________ o,
@ |
I
R R R + i
LU B X 21 e e I
Figure 102:  Wiring analog inputs in order to measure one non-floating voltage source (1+/1-)
and one floating voltage source (2+/2-)
25.4 Diagnostics

Cable break diagnostics will only be run for the analog inputs. The R voltage
reference outputs will be individually monitored for overcurrent, short-cir-
cuits, and an excessively high total current. Object 0x31A3 delivers the diag-
nostics — please refer to manual ,,CANopen Gateway XN312-GW-CAN",
MNO050003-DE.
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25 Analog input/output module 10 V XN-322-4A10-U2
25.5 Filters

25.5 Filters

The low-pass cutoff frequency can be individually configured for each input
channel using the appropriate register. This cutoff frequency is specified in
Hz without any decimal places.

Example: 50 Hz low-pass cutoff frequency; register value: 50gec / 32hex

The following settings are valid:

Low-pass cut-off frequency Register value
Filter disabled (default) 0x0000
10 Hz 0x000A
25Hz 0x0019
50 Hz 0x0032
100 Hz 0x0064
250 Hz 0x00FA
500 Hz 0x01F4
1000 Hz 0x03E8

25.6 Technical Data

25.6.1 Analog inputs 10V /0...100%

Number of channels 2

Measurement type Differential input Potentiometer input
Measuring range V -10V..+10V 0...100 % (patentiometer)
Measurement display -10,000 ... +10,000  0...10,000

D-A converter Bit 16
Resolution 0.3mV/LSB

Conversion time per channel ms 1

Common-mode range v +12

Input resistance MQ >10

Open wire monitoring yes

Input filters
Hardware Typically: 1 kHz, third-order low-pass filter
Software, parameterizable parameterizable

Cumulative error as a % +0.3 £0.35

percentage of full scale value
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25 Analog input/output module +10 V XN-322-4A10-U2
25.6 Technical Data

25.6.2 Analog outputs +10 V

Number of channels 2
Measuring range V -10...+10
Measurement display -10,000 ...+10,000
D-A converter Bit 12

Resolution approx. 5mV / LSB
Internal module refresh time us > 250
Minimum load resistance kQ >5
Maximum capacitive load nF 100
Short-circuit proof yes (max. 1 minute)

Recovery time (typical) for

63% of end value us 50

86% of end value us 100

99% of end value us 250
Cumulative error as a % +05

percentage of full scale value

25.6.3 Reference output +10V

Number of channels 1
Connection points per channel 4
Reference voltage v +10

Permissible load per potentiometer input

Current mA <417
Potentiometer kKQ =224
Maximum capacitive load nF 100
Short-circuit proof yes (max. 1 minute)
Cumulative error as a percentage of full scale value % +0.5
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25 Analog input/output module 10 V XN-322-4A10-U2

25.7 Memory layout

25.7 Memory layout
CAN Object Size Description Bit
Index (byte)
0x21A0 0x6411 2 Analog output value 1 (AQ1)
0x21A1 0x6411 2 Analog output value 2 (A02)
0x30A0 2 Modul Diagnostics Bit0 24\IDC supply voltage faulty
Bit 1 No SYNC signal
Bit 2 FLASH-CRC error
Bit 3 RAM-CRC error
Bit 4 Flash memory error
Bit 5-15 reserved
0x31A1 0x6401 2 Analog input value 1 (Al1)
0x31A2 0x6401 2 Analog input value 2 (Al2)
0x31A3 2 Open wire diagnostics Bit0 1: Cable break input Al1
Bit 1 1: Cable break input Al2
Bit 2 reserved
Bit 3 reserved
Bit 4 1: Reference Low Voltage
Bit5 1: Reference Overcurrent
Bit 6-15 reserved
0x51A0 2 Parameter defini-  Measured Bit 0 (Al1) 0: Differential measurement
I talte 3l 1: Al1- grounded measurement
Measured Bit 1 (AI2) 0: Differential measurement
value 2 (Al2)
1: Al2- grounded measurement
Bit2-15 reserved
0x5081 2 Setting for Al1 input filter Used to specify the cutoff
0x50B2 2 Setting for A2 input filter |f_|rze.quency a @ decimal value n
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25 Analog input/output module £10 V XN-322-4Al0-U2
25.8 Supported CANopen objects

25.8 Supported CANopen objects
Product-specific CANopen objects

Index Data Type Name Function Mapping  Access
(hex)
0x6401 INTEGER16 [-WORD Read Analog Input 16-bit Default ro PDO
0x6411 INTEGER16 Q-WORD Write Analog Output 16-bit Default ro PDO
0x6421 UNSIGNED8 AI_INTERRUPT_TRIGGER_SELECTION  Analog Input Interrupt Trigger Selection - rw SDO
0x6423  BOOLEAN AnaloglnputGloballnterruptEnable Analog Input Global Interrupt Enable - rw SDO
0x6424  INTEGER32 [-\WORD_UPPER_LIMIT Analog Input Interrupt Upper Limit Integer - rw SDO
0x6425  INTEGER32 [-WORD_LOWER_LIMIT Analog Input Interrupt Lower Limit Integer - rw SDO
0x6426 ~ UNSIGNED32  |-WORD_DELTA_VALUE Analog Input Interrupt Delta Unsigned - rw SDO
0x6427  UNSIGNED32  |-WORD_NEGATIVE_DELTA_VALUE Analog Input Interrupt Negative Delta Unsigned - rw SDO
0x6428  UNSIGNED32  |-WORD_POSITIVE_DELTA_VALUE Analog Input Interrupt Positive Delta Unsigned - rw SDO

Vendor-specific objects

Index range for the XN-322-4A10-U2 module: x1AO0 to xTAF
Index Data Type Name Function Mapping Access
(hex)
0x1027  UNSIGNED16 ModulelD Module Identification Number — ro SDO
0x20A0  INTEGER16 OutputChannel1 Output Channel 1 Manual rww PDO
0x21A1  INTEGER16 OutputChannel2 Output Channel 2 Manual rww PDO
0x31A0  UNSIGNED16 ModuleDiag Module Diagnostic Messages Manual ro PDO
0x31A1  INTEGER16 InputChannel1 Input Channel 1 Manual ro PDO
0x31A2  INTEGER16 InputChannel2 Input Channel 2 Manual ro PDO
0x31A3  UNSIGNED16 WireBreakDiag Wire Break Diagnostic Messages Manual ro PDO
0x4001  VISIBLE STRING  SerialNumber Serial Number - const SDO
0x4004  UNSIGNED8 UserLEDControl User LED Control = rw SDO
0x400C  VISIBLE STRING  ProductName Product Name = ro SDO
0x41A0  UNSIGNED16 FirmwareVersion Firmware Version - ro SDO
0x51A0  UNSIGNED16 AnaloglnputSelection Analog Input Selection = rw SDO
0x51A1  UNSIGNED16 FilterConfigChannel1 Filter Configuration Channel 1 = rw SDO
0x51A2  UNSIGNED16 FilterConfigChannel2 Filter Configuration Channel 2 = rw SDO
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25 Analog input/output module 10 V XN-322-4A10-U2
25.8 Supported CANopen objects
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26 Analog input/output module £10 V XN-322-8AI0-U2

26 Analog input/output module +10 V XN-322-8A10-U2

The XN-322-8AI0-U2 is an XN300 slice module that features four analog
input channels that can be used to measure a voltage input signal within a
range of -10 to 10 V, four analog output channels that can be used to output
a voltage signal within a range of -10 to 10 V, and a reference voltage source
with 10 V/10 mA and 4 pins that makes it possible to directly power potenti-
ometers in order to read their position using the aforementioned analog volt-
age inputs.
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Figure 103:  Device view XN-322-8AI0-U2
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26 Analog input/output module £10 V XN-322-8AI0-U2

26.1 Status LEDs

26.1 Status LEDs
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Figure 104:

() Module status LED

(@ User LED

(® Reference fault LED

LED signals and pin assignment

Module status ON System 0K
OFF No power
FLASHES (5 Hz) No communications
User ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Error Reference ON 10 V reference overload

FLASHES (20Hz)

Overload GND
Evaluated if Alx is configured to be connected to GND
(ground reference).

OFF

No fault
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26 Analog input/output module £10 V XN-322-8AI0-U2
26.2 Pin assignment

26.2 Pin assignment

U2
Ol——~0®
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- | OlD
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R | Ol
R |OMD
R Olp
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- 1Ol ®
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Figure 105:  Pin assignment

@® X1
— 1+ analog input 1+
— 1- analog input 1-
— 2+analog input 2+
— 2- analog input 2-
@ X2
— 3+ analog input 3+
— 3- analog input 3-
— 4+ analog input 4+
— 4- analog input 4-
3 X3
— Rreference +10V
— Rreference +10V
— Rreference +10V
— Rreference +10V
® X4
— 1+ analog output 1+
- —-GND
— 2+ analog output 2+
- —GND
(® X5
— 3+ analog output 3+
— —GND
— 4+ analog output 4+
- —-GND

26.3 Wiring

Two analog inputs / outputs are wired to each of the four connectors.
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26 Analog input/output module £10 V XN-322-8AI0-U2
26.3 Wiring

26.3.1 Analog output wiring

24V
oV

PE—-— — — — — — — — . —. -

1+ 1- 2+ 2- 3+ 3- 4+ 4

=]
=]
]
+

I

]

I
4+ - :

I

J
R R R RL

Figure 106:  Analog outputs connection

26.3.2 Potentiometer measurements

When using potentiometer measurements, the potentiometer is powered
using the reference voltage and Alx is directly connected to GND by configur-
ing the corresponding parameters. The potentiometer's position can then be
interpreted as a % by measuring the analog voltage at the potentiometer's
wiper contact.

24V

e ————————— e

| ® ;
| 1+ 1- 2+ 2 3+ 3 4+ 4 R R R 1 + 4+ |
L_XJ_JJ__\J__\I__klj______Z(Z_lj__l__l_lj ______ LSRN T O LS N I D LS

Figure 107:  Potentiometer measurement wiring
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26 Analog input/output module £10 V XN-322-8AI0-U2
26.4 Diagnostics

26.3.3 Measurements using sensors

In order to measure a sensor's output voltage via an analog input, a differen-
tial voltage measurement is carried out without connecting either input cable
to ground (GND). The signal being measured must fall within the input's per-
missible common mode range.

24V
ov
PE— — — - — - — o — o — o —— -
|
|
____________________________ o,
a E =
I
T 1 2r 2 3+ 3 4+ 4 R R 3+ v
AR IS I N R N (N B KMiLAL L L ____° i N B I S L I
Figure 108:  Wiring for analog inputs in order to measure a sensor
26.4 Diagnostics

Cable break diagnostics will only be run for the analog inputs. The R voltage
reference outputs will be individually monitored for overcurrent, short-cir-
cuits, and an excessively high total current. Object 0x30B5 delivers the diag-
nostics — please refer to manual ,,CANopen Gateway XN312-GW-CAN",
MNO050003-DE.
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26 Analog input/output module £10 V XN-322-8AI0-U2
26.5 Filters

26.5 Filters

The low-pass cutoff frequency can be configured for each input channel
using the appropriate register. This cutoff frequency is specified in Hz with-
out any decimal places.

Example: 50 Hz low-pass cutoff frequency; register value: 50gec / 32hex

The following settings are valid:

Low-pass cut-off frequency Register value
Filter disabled (default) 0x0000
10 Hz 0x000A
25Hz 0x0019
50 Hz 0 x0032
100 Hz 0x0064
250 Hz 0x00FA
500 Hz 0x01F4
1000 Hz 0x03E8

26.6 Technical Data

26.6.1 Analog inputs +10 V/0 — 100%

Number of channels 4

Measurement type Differential input Potentiometer input
Measuring range V -0V..+10V 0 ...100 % (potentiometer)
Measurement display -10,000 ... +10,000  0...10,000

A-D converter Bit 16
Resolution 0.3mV/LSB

Conversion time per channel ms 1

Common-mode range V +12

Input resistance MQ >10

Open wire monitoring yes

Input filters
Hardware Typically: 1 kHz, third-order low-pass filter
Software, parameterizable parameterizable

Cumulative error as a % +0.3 +0.35

percentage of full scale value
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26 Analog input/output module £10 V XN-322-8AI0-U2
26.7 Memory layout

26.6.2 Analog outputs +10 V

Number of channels 4

Measuring range v

=10 ...

+10

Measurement display

-10,000 ...+10,000

A-D converter Bit 12
Resolution approx. 5mV / LSB
Internal module refresh time us > 250
Minimum load resistance kQ >5
Maximum capacitive load nF 100

Short-circuit proof

yes (max. 1 minute)

Cumulative error as a %
percentage of full scale value

+05

26.6.3 Reference output +10V

Device version

1.00 or higher 3.01 or higher

Number of channels

1

Connection points per channel 4
Reference voltage V +10
Permissible load per potentiometer input
Current mA <250 mA <4.17 mA
Potentiometer kQ  =4kQ >2.4kQ
Maximum operating temperature °C 0...60°C 0...55°C
Maximum capacitive load nF 100
Short-circuit proof yes (max. 1 minute)
Cumulative error as a percentage of full scale value % +0.5
26.7 Memory layout
CAN Object Size Description Bit
Index (byte)
0x20B0 0x6411 2 Analog output value 1 (AQ1)
0x20B1 0x6411 2 Analog output value 2 (A02)
0x20B2 0x6411 2 Analog output value 3 (AQ3)
0x20B3 0x6411 2 Analog output value 4 (AQ4)
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26 Analog input/output module £10 V XN-322-8AI0-U2
26.7 Memory layout

200

CAN Object Size Description Bit
Index (byte)
0x30B0 2 Modul Diagnostics Bit0 24 VDC supply voltage faulty
bit1 No SYNC signal
Bit 2 FLASH-CRC error
Bit3 RAM-CRC error
Bit 4 Flash memory error
Bit 5-15 reserved
0x30B1 0x6401 2 Analog input value 1 (A1)
0x30B2 0x6401 2 Analog input value 2 (Al2)
0x30B3 0x6401 2 Analog input value 3 (Al3)
0x30B4 0x6401 2 Analog input value 4 (Al4)
0x30B5 2 Open wire diagnostics Bit0 1: Cable break input Al1
bit1 1: Cable break input Al2
Bit 2 1: Cable break input Al3
Bit3 1: Cable break input Al4
Bit 4 1: Reference Low Voltage
Bit 5 1: Reference Overcurrent
Bit 6-15 reserved
0x50B0 2 Parameter definition Measure Bit 0 (Al1) 0: Differential measure-
channel d value 1 ment
A1 1: Al1- Grounded
Messung
Measure Bit 1 (Al2) 0: Differential measure-
d value 2 ment
{aiP) 1: Al2- Grounded
Messung
Measure Bit 2 (Al3) 0: Differential measure-
dvalue 3 ment
{elE 1: Al3- Grounded
Messung
Measure Bit 3 (Al4) 0: Differential measure-
d value 4 ment
s 1: Al4- Grounded
Messung
Bit 4-15 reserved
0x50B1 2 Setting for Al1 input filter Used to specify the cutoff
- - - frequency as a decimal value in
0x50B2 2 Setting for A2 input filter Hz.
0x50B3 2 Setting for Al3 input filter
0x50B4 2 Setting for Al4 input filter
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26.8 Supported CANopen objects
Product-specific CANopen objects

26 Analog input/output module £10 V XN-322-8Al0-U2
26.8 Supported CANopen objects

Index Data Type Name Function Mapping  Access
(hex)
0x6401 INTEGER16 [-WORD Read Analog Input 16-bit Default ro PDO
0x6411 INTEGER16 Q-WORD Write Analog Output 16-bit Default ro PDO
0x6421 UNSIGNED8 AI_INTERRUPT_TRIGGER_SELECTION  Analog Input Interrupt Trigger Selection - rw SDO
0x6423  BOOLEAN AnaloglnputGloballnterruptEnable Analog Input Glabal Interrupt Enable = rw SDO
0x6424  INTEGER32 [-WORD_UPPER_LIMIT Analog Input Interrupt Upper Limit Integer = rw SDO
0x6425  INTEGER32 [-WORD_LOWER_LIMIT Analog Input Interrupt Lower Limit Integer = rw SDO
0x6426 ~ UNSIGNED32  |-WORD_DELTA_VALUE Analog Input Interrupt Delta Unsigned = rw SDO
0x6427  UNSIGNED32  |-WORD_NEGATIVE_DELTA_VALUE Analog Input Interrupt Negative Delta Unsigned  — rw SDO
0x6428  UNSIGNED32  |-WORD_POSITIVE_DELTA_VALUE Analog Input Interrupt Positive Delta Unsigned = rw SDO

Vendor-specific objects

Index range for the XN-322-8A10-U2 module: x0OB0O to xOBF
Index Data Type Name Function Mapping Access
(hex)
0x1027  UNSIGNED16 ModulelD Module Identification Number = ro SDO
0x20B0  INTEGER16 QOutputChannel1 Qutput Channel 1 Manual rww PDO
0x20B1  INTEGER16 QutputChannel2 Qutput Channel 2 Manual rww PDO
0x20B2  INTEGER16 QutputChannel3 Qutput Channel 3 Manual rww PDO
0x20B3  INTEGER16 QutputChannel4 Qutput Channel 4 Manual rww PDO
0x30B0  UNSIGNED16 ModuleDiag Module Diagnostic Messages Manual ro PDO
0x30B1  INTEGER16 InputChannel1 Input Channel 1 Manual ro PDO
0x30B2  INTEGER16 InputChannel2 Input Channel 2 Manual ro PDO
0x30B3  INTEGER16 InputChannel3 Input Channel 3 Manual ro PDO
0x30B4  INTEGER16 InputChannel4 Input Channel 4 Manual ro PDO
0x30B5  UNSIGNED16 WireBreakDiag Wire Break Diagnostic Messages Manual ro PDO
0x4001  VISIBLE STRING  SerialNumber Serial Number - const  SDO
0x4004  UNSIGNEDS8 UserLEDControl User LED control = rw SDO
0x400C  VISIBLE STRING  ProductName Product Name - ro SDO
0x40B0  UNSIGNED16 FirmwareVersion Firmware Version - ro SDO
0x50B0  UNSIGNED16 AnalogInputSelection Analog Input Selection = rw SDO
0x50B1  UNSIGNED16 FilterConfigChannel1 Filter Configuration Channel 1 = rw SDO
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26 Analog input/output module £10 V XN-322-8AI0-U2
26.8 Supported CANopen objects

0x50B2  UNSIGNED16 FilterConfigChannel2 Filter Configuration Channel 2

rw SDO
0x50B3  UNSIGNED16 FilterConfigChannel3 Filter Configuration Channel 3 rw SDO
0x50B4  UNSIGNED16 FilterConfigChannel4 Filter Configuration Channel 4 rw SDO

202
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27 Analog input/output module XN-322-4AI0-I

27 Analog input/output module XN-322-4A10-I

The XN-322-4Al10-1 is an XN300 slice module with two analog input channels
used to measure current input signals within a measuring range of 0 — 20 mA
or 4 — 20 mA. In addition, it features two analog output channels with an out-
put range of 0 — 20 mA. The power supply for the current inputs and outputs
will be monitored for undervoltage.
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Figure 109:  Device view XN-322-4AI0-I
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27 Analog input/output module XN-322-4AI0-I

27.1 Status LED signals

21.1 Status LED signals
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Figure 110:  LED signals and pin assignment

() Module status LED

(@ User status LED

(® Cable break LED indicator for analog input 1
® Cable break LED indicator for analog input 2
(5 Supply voltage status LED

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
Status User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Analog input red ON Minimum current (4 mA) fallen below / cable break
status FLASH (2 Hz) Maximum current exceeded
Power supply green ON Supply voltage for analog inputs and outputs OK
status OFF Supply voltage for inputs and outputs faulty
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21.3 wiring
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Figure 111:
@® X1

— 1+ analog input 1+
— 1- analog input 1-
— 2+analog input 2+
— 2- analog input 2-
@ X2
— 1+ analog output 1+
— -GND
— 2+ analog output 2+
— -GND
3 X3
— 24V supply voltage +24VDC
— 24V supply voltage +24VDC
— 0V GND
— 0V GND

Pin assignment

27 Analog input/output module XN-322-4AI0-I
27.2 Pin assignment

Two analog inputs can be wired to connector X1. A measuring range of 4—
20 mA with cable break monitoring is supported, as is a measuring range of
0-20 mA without cable break monitoring.

The current input channels use a differential voltage measurement at an
internal module resistor with a resistance of 50 Q.

It must be ensured that the input signals' voltage levels fall within the per-
missible common mode range.
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27 Analog input/output module XN-322-4AI0-I
27.4 Technical data

Two analog outputs for a burden resistance of less than 500 Q2 can be wired

to connector X2.
0< Rburden < 500 Q

24V
ov
T T T ''''''''''''' B o]
i 2 OF
e Lo
@

|

]

|

- 2 2 1+ - 2+ - 24v[24v]ov |ov :

AL IO Y O S T T T DL I N N

Figure 112:  Connecting example showing signal current sources at X1 and burden current

sources at X2

27.4 Technical data

27.4.1 Analog inputs

Channels

Value

Number of channels

2 analog input channels

Measuring range 0...20mA
Measured value 0...20000
D-A converter 16 Bit

Resolution 0.3 yA/ LSB
Conversion time per channel 1 ms
Common-mode range 10V
Input resistance 50Q

Input filters
Hardware

Software (parameterizable)

typically 1 kHz (third-order low-pass filter)

parameterizable

Open wire monitoring

Yes

Measuring accuracy

Total error limit

+0.5% of full scale value
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21.4.2 Analog outputs

27 Analog input/output module XN-322-4AI0-I
27.4 Technical data

Channels

Value

Number of channels

2 analog output channels

Measuring range 0...20 mA 4...20 mA
Measured value 0...20000 4000...20000
D-A converter 12 Bit
Resolution 5pA/LSB
Conversion time per channel 1ms
Load resistance (burden) 0 < Rpurden< 500 Q
Max. permissible output capacitance 1 pF with 50 Q burden
Open wire monitoring No

Settling time (typical) for
63% of end value
86% of end value

99% of end value

50 ps + Rburden - RL capacitive
100 ps + 2 . Rpurden - RL capacitive
250 ps + 5. Rburden - BL capacitive

Measuring accuracy

Total error limit

+0.5% of full scale value

27.4.3 External power supply

The 24 VDC power supply is used to power the analog inputs and outputs.

Channels

Value

Number of supply voltages

1 (X3, pin on connector 24V)

Supply voltage +24 V 18...30 VDC
Voltage monitoring U>18VDC
Supply voltage OK status LED
Maximum current consumption 70 mA

27.4.4 Measurement ranges

Current Value representation

in mA in pA

0...20mA 0000...20000 Represented as a decimal
4. 20mA 4000...20000 value

XN300 slice modules 06/16 MNO50002-EN  www.eaton.eu 207



27 Analog input/output module XN-322-4AI0-I

27.4 Technical data

217.4.5 Diagnostics

27.4.6 Filters

208

When it comes to the analog inputs, cable breaks will only be detected with
diagnostics when using the 4-20 mA measuring range. When using the 0-20
mA measuring range, the cable break detection diagnostics will always read

'FALSE."

—_

Range and channel diagnostics must be taken into account in
order to ensure that the reading shown is being interpreted cor-

rectly.

Diagnostics Measuring range in mA
0-20 4-20

Cable break - <4 mA (diagnostics)
Under Range - 0...4mA
Display value Measured value
Over Range 20 ...21 mA
Overcurrent >21 mA
Display value > 21 (no reading)

The low-pass cutoff frequency can be individually configured for each input
channel using the appropriate register. This cutoff frequency is specified in

Hz without any decimal places.

The following settings are valid:

Low-pass cut-off frequency

Register value

Filter disabled (default) 0x0000
10 Hz 0x000A
25 Hz 0x0019
50 Hz 0 x0032
100 Hz 0x0064
250 Hz 0x00FA
500 Hz 0x01F4
1000 Hz 0x03E8
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27 Analog input/output module XN-322-4AI0-I
27.4 Technical data

217.4.7 Memory layout
CAN Object Size Description
Index (byte)
0x21B0 0x6411 2 Analog output value 1 (AQ1)
0x21B1 0x6411 2 Analog output value 2 (AQ2)
0x31B0 2 Module status Bit0 reserved
Bit 1 No SYNC signal
Bit 2 FLASH-CRC error
Bit 3 RAM-CRC error
Bit 4 Flash memory error
Bit5 Invalid configuration
Bit 6-15 reserved
0x31B1 0x6401 2 Analog input value 1 (Al1)
0x31B2 0x6401 2 Analog input value 2(Al2)
0x31B3 1 Channel status for inputs Bit0 1: Cable break input Al
Bit 1 1: Cable break input Al2
Bit 2 reserved
Bit3 reserved
Bit 4 1: Overcurrent at input Al
Bit5 1: Overcurrent at input Al2
0x31B4 1 Power supply status Bit 0-6 reserved
Bit7 0: +24 VDC missing
1:+24 VDC OK at
Analog input +1, 2+
Analog output +1, 2+
0x51B0 1 Input measuring range configu- ~ Al'1
ration Bit0 Bit
1
0 0 Measurement range 0...20mA
0 1 Measurement range 4...20mA
1 0 =
1 1 Input disabled
Al2
Bit2 Bit
3
0 0 Measurement range 0...20mA
0 1 Measurement range 4...20mA
1 0 =
1 1 Output disabled
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27 Analog input/output module XN-322-4AI0-I
27.4 Technical data

210

CAN Object Size Description
Index (byte)
0x51B1 1 Output measuring range config-  AQ1
uration Bit0 Bit
1
0 0 Measurement range 0...20mA
0 1 -
1 0 -
1 1 Output disabled
AQ02
Bit2 Bit
3
0 0 Measurement range 0...20mA
0 1 -
1 0 -
1 1 Output disabled
0x51B2 2 Al1 cutoff frequency configura- Used to specify the cutoff frequency
tion as a decimal value in Hz.
0x5092 2 AIZ cutoff frequency configura-
tion
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27 Analog input/output module XN-322-4AI0-I
27.5 Supported CANopen objects

21.5 Supported CANopen objects
Product-specific CANopen objects

Index Data Type Name Function Mapping  Access
(hex)
0x6401 INTEGER16 [-WORD Read Analog Input 16-bit Default ro PDO
0x6411 INTEGER16 Q-WORD Write Analog Output 16-bit Default ro PDO
0x6421 UNSIGNED8 AI_INTERRUPT_TRIGGER_SELECTION  Analog Input Interrupt Trigger Selection - rw SDO
0x6423  BOOLEAN AnaloglnputGloballnterruptEnable Analog Input Global Interrupt Enable - rw SDO
0x6424  INTEGER32 [-\WORD_UPPER_LIMIT Analog Input Interrupt Upper Limit Integer - rw SDO
0x6425  INTEGER32 [-WORD_LOWER_LIMIT Analog Input Interrupt Lower Limit Integer - rw SDO
0x6426 ~ UNSIGNED32  |-WORD_DELTA_VALUE Analog Input Interrupt Delta Unsigned - rw SDO
0x6427  UNSIGNED32  |-WORD_NEGATIVE_DELTA_VALUE Analog Input Interrupt Negative Delta Unsigned - rw SDO
0x6428  UNSIGNED32  |-WORD_POSITIVE_DELTA_VALUE Analog Input Interrupt Positive Delta Unsigned - rw SDO
Vendor-specific objects
Index range for the XN-322-4A10-I module: x1B0 to x1BF
Index Data Type Name Function Mapping Access
(hex)
0x1027  UNSIGNED16 ModulelD Module Identification Number = ro SDO
0x21B0  INTEGER16 OutputChannel1 Output Channel 1 Manual rww PDO
0x21B1  INTEGER16 OutputChannel2 Output Channel 2 Manual rww PDO
0x30B0  UNSIGNED16 ModuleDiag Module Diagnostic Messages Manual ro PDO
0x31B1  INTEGER16 InputChannel1 Input Channel 1 Manual ro PDO
0x31B2  INTEGER16 InputChannel2 Input Channel 2 Manual ro PDO
0x31B3  UNSIGNED8 ChannelDiag Channel Diagnostic Messages Manual ro PDO
0x31B4  UNSIGNED8 InputVoltageState Input Voltage State Manual ro PDO
0x4001  VISIBLE STRING  SerialNumber Serial Number = const  SDO
0x4004  UNSIGNED8 UserLEDControl User LED Control = rw SDO
0x400C  VISIBLE STRING ~ ProductName Product Name = ro SDO
0x41B0  UNSIGNED16 FirmwareVersion Firmware Version = ro SDO
0x51B0  UNSIGNED8 InputChannelConfig Channel Measuring Configuration = rw SDO
(Measurement range 0...20mA/4...20mA)
0x51B1  UNSIGNED8 OutputChannelConfig Channel Output Configuration - rw SDO
(Measurement range 0...20mA)
0x51B2  UNSIGNED16 FilterConfigChannel1 Filter Configuration Channel 1 - rw SDO
0x51B3  UNSIGNED16 FilterConfigChannel2 Filter Configuration Channel 2 - rw SDO
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27 Analog input/output module XN-322-4AI0-I
27.5 Supported CANopen objects
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28 XN-322-8Al0-I analog input/output module

28 XN-322-8A10-1 analog input/output module

The XN-322-8Al0-I is an XN300 slice module with four analog input channels
used to measure current input signals within a measuring range of 0 — 20 mA
or 4 — 20 mA. In addition, it features four analog output channels with an out-
put range of 0 —20 mA or 4 — 20 mA. The power supply for the current inputs
and outputs will be monitored for undervoltage.
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Figure 113:  XN-322-8AI0O-I device view
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28 XN-322-8Al0-I analog input/output module

28.1 Status LED signals

28.1 Status LED signals

214
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Figure 114

() User statu

LED signals and pin assignment
() Module status LED

s LED

(® Cable break LED indicator for analog input 1
® Cable break LED indicator for analog input 2
(® Cable break LED indicator for analog input 3
(® Cable break LED indicator for analog input 4

(@ Power supply status LED

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
Status User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Analog input red ON Minimum current (4 mA) fallen below / cable break
status FLASH (2 Hz) Maximum current exceeded
Power supply green ON Supply voltage for analog inputs and outputs OK
status OFF Supply voltage for inputs and outputs faulty
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28.2 Pin assignment

28 XN-322-8Al0-I analog input/output module
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Figure 115:  Pin assignment

@® X1
— 1+ analog input 1+
— 1- analog input 1-
— 2+analog input 2+
— 2- analog input 2-
@ X2
— 3+ analog input 3+
— 3- analog input 3-
— 4+analog input 4+
— 4- analog input 4-
3 X3
— 1+ analog output 1+
— -GND
— 2+ analog output 2+
— -GND
® X4
— 3+ analog output 3+
— -GND
— 4+ analog output 4+
— -GND
(®) X5
— 24V supply voltage +24VDC
— 24V supply voltage +24VDC
— OVGND
— 0VGND
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28 XN-322-8Al0-I analog input/output module

28.3 Wiring

28.3 Wiring
Two analog inputs can be wired to each of the two X1 and X2 connectors. A
measuring range of 4-20 mA with cable break monitoring is supported, as is
a measuring range of 0-20 mA without cable break monitoring.
The current input channels use a differential voltage measurement at an
internal module resistor with a resistance of 50 Q.
It must be ensured that the input signals' voltage levels fall within the per-
missible common mode range.
Two analog outputs for a burden resistance of less than 500 Q can be wired
to connector X2.
0< Rburden <500 Q

2V
oV
PE— — — — g — -

T_ IIT]BX'
I
| 2 B

____________________________ e
®

28.4 Technical data

28.4.1 Analog inputs

216

Figure 116:  Connecting example showing signal current sources at X1, X2 and burden cur-
rent sources at X3, X4

Channels Value
Number of channels 4 analog input channels
Measuring range 0...20mA 4...20 mA
Measured value 0...20000 4000...20000
D-A converter 16 Bit
Resolution 0.3 yA/ LSB
Conversion time per channel 1ms
Common-mode range +10V
Input resistance 50Q
Input filters
Hardware typically 1 kHz (third-order low-pass filter)
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28.4.2 Analog outputs

28 XN-322-8Al0-I analog input/output module
28.4 Technical data

Channels

Value

Software (parameterizable)

parameterizable

Open wire monitoring

Yes

Measuring accuracy

Total error limit

+0.5% of full scale value

Channels

Value

Number of channels

4 analog output channels

Measuring range 0...20mA
Measured value 0...20000
D-A converter 12 Bit

Resolution 5pA/LSB
Conversion time per channel 1ms
Load resistance (burden) 0 < Rpurden< 500 Q
Max. permissible output capacitance 1 pF with 50 Q burden
Open wire monitoring No

Settling time (typical) for
63% of end value
86% of end value

99% of end value

50 ps + Rburden - RL capacitive

100 ps + 2 . Rourden - AL capacitive

250 ps + 5. Rpurden - RL capacitive

Measuring accuracy

Total error limit

+0.5% of full scale value

28.4.3 External power supply
The 24 VDC power supply is used to power the analog inputs and outputs.

Channels Value
Number of supply voltages 1 (X5, pin on connector 24V)
Supply voltage +24 V 18...30VDC

Voltage monitoring U>18VDC

Supply voltage OK status LED

Maximum current consumption 70 mA
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28 XN-322-8Al0-I analog input/output module
28.4 Technical data

28.4.4 Measurement ranges

Current Value representa-
inmA tion
in pA
0...20mA 0000 20000 Represented as a decimal
4..20mA 4000 20000 value

28.4.5 Diagnostics
When it comes to the analog inputs, cable breaks will only be detected with
diagnostics when using the 4-20 mA measuring range. When using the 0-20
mMA measuring range, the cable break detection diagnostics will always read
"FALSE."

% Range and channel diagnostics must be taken into account in
order to ensure that the reading shown is being interpreted cor-
rectly.

Diagnostics Measuring range in mA

0-20 4-20

Cable break - <4 mA (diagnostics)

Under Range - 0...4mA

Display value Measured value

Over Range 20 ...21 mA

Overcurrent >21 mA

Display value > 21 (no reading)

28.4.6 Filters

The low-pass cutoff frequency can be individually configured for each input
channel using the appropriate register. This cutoff frequency is specified in
Hz without any decimal places.

The following settings are valid:

Low-pass cut-off frequency

Register value

Filter disabled (default) 0x0000
10 Hz 0x000A
25Hz 0x0019
50 Hz 0 x0032
100 Hz 0x0064
250 Hz 0x00FA
500 Hz 0x01F4
1000 Hz 0x03E8
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28 XN-322-8Al0-I analog input/output module
28.4 Technical data

28.4.7 Memory layout

CAN Object Size Description

Index (byte)

0x21C0  0x6411 2 Analog output value 1 (AQ1)

0x21C1  0x6411 2 Analog output value 2 (AQ2)

0x21C2  0x6411 2 Analog output value 1 (AQ3)

0x21C3  0x6411 2 Analog output value 2 (AQ4)

0x30C0 2 Module Status Bit0 reserved
Bit 1 No SYNC signal
Bit 2 FLASH-CRC error
Bit 3 RAM-CRC error
Bit 4 Flash memory error
Bit5 Invalid configuration
Bit 6-15 reserved

0x30C1  0x6401 2 Analog input value 1 (Al1)

0x30C2  0x6401 2 Analog input value 2(Al2)

0x30C3  0x6401 2 Analog input value 1 (Al3)

0x30C4  0x6401 2 analog input value 2(Al4)

0x30C5 2 Channel status for inputs Bit0 1: Cable break input Al1
Bit 1 1: Cable break input Al2
Bit 2 1: Cable break input Al3
Bit 3 1: Cable break input Al4
Bit 4 1: Overcurrent at input Al1
Bit5 1: Overcurrent at input Al2
Bit6 1: Overcurrent at input Al3
Bit 7 1: Overcurrent at input Al4
Bit 8-14 reserved
Bit 15 Supply voltage +24 V OK
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28 XN-322-8Al0-I analog input/output module

28.4 Technical data

220

CAN Object Size Description
Index (byte)
0x50C0 1 Inp_ut measuring range configu- Al 1
ration Bit1 Bit
0
0 0 Measurement range 0...20mA
0 1 Measurement range 4...20mA
1 0 =
1 1 Input disabled
Al2
Bit3 Bit
2
0 0 Measurement range 0...20mA
0 1 Measurement range 4...20mA
1 0 —
1 1 Output disabled
Al3
Bitb Bit
4
0 0 Measurement range 0...20mA
0 1 Measurement range 4...20mA
1 0 -
1 1 Output disabled
Al 4
Bit7 Bit
6
0 0 Measurement range 0...20mA
0 1 Measurement range 4...20mA
1 0 =

Output disabled
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28 XN-322-8Al0-I analog input/output module
28.4 Technical data

CAN Object Size Description
Index (byte)
0x50C1 1 Output measuring range config-  AQ1
uration Bit1 Bit
0
0 0 Measurement range 0...20mA
0 1 -
1 0 =
1 1 Output disabled
A02
Bit3 Bit
2
0 0 Measurement range 0...20mA
0 1 -
1 0 -
1 1 Output disabled
AO3
Bit5 Bit
4
0 0 Measurement range 0...20mA
0 1 -
1 0 -
1 1 Output disabled
AD4
Bit7 Bit
6
0 0 Measurement range 0...20mA
0 1 -
1 0 =
1 1 Output disabled
0x50C2 2 Al1 cutoff frequency configura- Used to specify the cutoff frequency
tion as a decimal value in Hz.
0x50C3 z ﬁ(l)icutoff frequency configura- Permissible values: 10 to 1000 Hz
0x50C4 2 AI3 cutoff frequency configura- Filter disabled (default)
tion
0x50C5 2 A_|4 cutoff frequency configura-
tion
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28 XN-322-8Al0-I analog input/output module

28.5 Supported CANopen objects

28.5 Supported CANopen objects

Product-specific CANopen objects

Index Data Type Name Function Mapping  Access
(hex)

0x6401 INTEGER16 [-WORD Read Analog Input 16-bit Default ro PDO
0x6411 INTEGER16 Q-WORD Write Analog Output 16-bit Default ro PDO
0x6421 UNSIGNED8 Al_INTERRUPT_TRIGGER_SELECTION  Analog Input Interrupt Trigger Selection - rw SDO
0x6423  BOOLEAN AnaloglnputGloballnterruptEnable Analog Input Global Interrupt Enable - rw SDO
0x6424  INTEGER32 [-WWORD_UPPER_LIMIT Analog Input Interrupt Upper Limit Integer - rw SDO
0x6425  INTEGER32 [-WORD_LOWER_LIMIT Analog Input Interrupt Lower Limit Integer - rw SDO
0x6426 ~ UNSIGNED32  |-WORD_DELTA_VALUE Analog Input Interrupt Delta Unsigned - rw SDO
0x6427  UNSIGNED32  |-WORD_NEGATIVE_DELTA_VALUE Analog Input Interrupt Negative Delta Unsigned  — rw SDO
0x6428  UNSIGNED32  |-WORD_POSITIVE_DELTA_VALUE Analog Input Interrupt Positive Delta Unsigned - rw SDO

Vendor-specific objects
Index range for the XN-322-8A10-I module: xOCO to xOCF

Index Data Type Name Function Mapping Access
(hex)

0x1027  UNSIGNED16 ModulelD Module Identification Number = ro SDO
0x20C0  INTEGER16 OutputChannel1 Output Channel 1 Manual rww PDO
0x20C1 INTEGER16 OutputChannel2 Output Channel 2 Manual rww PDO
0x20C2  INTEGER16 OutputChannel3 Output Channel 3 Manual rww PDO
0x20C3  INTEGER16 OutputChannel4 Output Channel 4 Manual rww PDO
0x30C0  UNSIGNED16 ModuleDiag Module Diagnostic Messages Manual ro PDO
0x30C1  INTEGER16 InputChannel1 Input Channel 1 Manual ro PDO
0x30C2  INTEGER16 InputChannel2 Input Channel 2 Manual ro PDO
0x30C3  INTEGER16 InputChannel3 Input Channel 3 Manual ro PDO
0x30C4  INTEGER16 InputChannel4 Input Channel 4 Manual ro PDO
0x30C5  UNSIGNEDS ChannelDiag Channel Diagnostic Messages Manual ro PDO
0x30C6  UNSIGNEDS8 InputVoltageState Input Voltage State Manual ro PDO

Bit 0: DC 24V QOutput 1..8 OK
Bit 1: DC 24V Qutput 9..16 0K

0x4001  VISIBLE STRING  SerialNumber Serial Number = const  SDO
0x4004  UNSIGNEDS UserLEDControl User LED Control = rw SDO
0x400C  VISIBLE STRING  ProductName Product Name = ro SDO
0x40C0  UNSIGNED16 FirmwareVersion Firmware Version = ro SDO
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28 XN-322-8Al0-I analog input/output module
28.5 Supported CANopen objects

0x50C0  UNSIGNED8 InputChannelConfig Channel Measuring Configuration - rw SDO
(measurement range 0...20mA/4...20mA)

0x50C1 UNSIGNED8 OutputChannelConfig Channel Output Configuration - rw SDO
(measurement range 0...20mA)

0x50C2  UNSIGNED16 FilterConfigChannel1 Filter Configuration Channel 1 - rw SDO

0x50C3  UNSIGNED16 FilterConfigChannel2 Filter Configuration Channel 2 - rw SDO

0x50C4  UNSIGNED16 FilterConfigChannel3 Filter Configuration Channel 3 - rw SDO

0x50C5  UNSIGNED16 FilterConfigChannel4 Filter Configuration Channel 4 - rw SDO
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28 XN-322-8Al0-I analog input/output module
28.5 Supported CANopen objects
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29 Analog weigh module XN-322-2DMS-WM

29 Analog weigh module XN-322-2DMS-WM

The XN-322-2DMS-WM features two analog input channels that can be used
to operate strain gauges and load cells. Accordingly, the module can be used
for uncalibrated measurements in weighing applications with the use of
Wheatstone bridges with a 4-wire or 6-wire configuration. In addition, the
module provides the reference voltage required in order to power the corre-
sponding bridge measurement systems.

i

v WM
V.
I+
I-

Figure 117:  Device view XN-322-2DMS-WM
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29 Analog weigh module XN-322-2DMS-WM

29.1 Status LEDs

29.1 Status LEDs

226
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Figure 118:

() Module status LED

() User LED

(® Allinput error LED
® Al input status LED
(® Al2input error LED
(® Al2input status LED

LED signals and pin assignment

Module Status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Input Al1/AI2 green FLASHES (3 Hz) A-D conversion running
OFF A-D conversion not running
Error AI1/AI2 red ON Open sensor, overload or short-circuit in the power supply
for the Wheatstone bridge
OFF No fault
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29.2 Pin assignment

29 Analog weigh module XN-322-2DMS-WM
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Figure 119:  Pin assignment

@ X1
— V+ Reference output 1+
— I+ Input 1+
— |- Input 1-
— V- Reference output 1-
@ X2
— V+ Reference output 1+
— R+ Reference input 1+
— R- Reference input 1-
— V- Reference output 1-
® X3
— SH Shielding GND
— SH Shielding GND
— SH Shielding GND
— SH Shielding GND
® X4
— V+ Reference output 2+
— I+ Input 2+
— |- Input 2-
— V- Reference output 2-
(®) X5
— V+ Reference output 2+
— R+ Reference input 2+
— R- Reference input 2-
— V- Reference output 2-
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29 Analog weigh module XN-322-2DMS-WM
29.3 Wiring

29.3 Wiring

The module supports the use of two Wheatstone bridges. These bridges
need to be wired with a four-wire or six-wire configuration.

29.3.1 Four-wire connection

When using a four-wire connection, only X1 or X4 is wired to the Wheatstone
bridge. This means that the \Wheatstone bridge will be powered via V+ / V-
and that the corresponding readings will be acquired via |+ / |-

Reference output V+ and reference input R+, as well as V- and R-, need to be
connected to each other at X2 and Xb.

The advantage of using this configuration is the fact that only a small number
of connection cables are required. However, using this operating mode also
means that the cable resistances will affect the measurement in the form of
an error.

24V
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Figure 120:  Wiring diagram for four-wire connection using Al1 and Al2

29.3.2 Six-wire connection

228

When using a six-wire connection, the voltage drop at the cable extending
from the module to the Wheatstone bridge is measured via R+ and R- and
taken into account in the measurement.

This means that when this operating mode is used, the cable resistance will
not affect the measurement in the form of an error.
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29 Analog weigh module XN-322-2DMS-WM
29.4 Sensors
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Figure 121:  Wiring diagram for six-wire configuration using Al1 and Al2
29.4 Sensors
Weigh module XN-322-2DMS-WM is compatible with strain gauge load cells
with the following load cell characteristic values: 0.25 mV/V; 0.5 mV/V; 1 mV/
V; 2 mV/V; 16 mV/V with a supply voltage of 5V and a working resistance of
150 Q to 5000 Q.
Load cell characteristic Measurement
values [mV/V] ranges
[mV]
0.25 +1.875
0.5 +3.75
1 +7.5
2 +15
16 +120
29.5 Filter settings

The reading's accuracy and stability will depend on how the filter is config-
ured. If the filter has a high cutoff frequency, so that the goal is to have a
short refresh time for the reading, the resolution will be lower. If the filter has
a low cutoff frequency, resulting in a long refresh time, the measured value
will be more accurate and the transmission frequency (bus load) will be
lower.

The refresh frequency can be calculated by using the formula below. The cut-
off frequency must be configured in CAN object 5060 => Section “ 0x5060",
page 233.
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29 Analog weigh module XN-322-2DMS-WM
29.6 Calibrating the force transducer

fouk

A0 =
ADC= Tsin ¢ x - 1024 - AlxFilterDepth

fapc: ADC data rate
fouk : 4.92 MHz
AlxFilterDepth :ADC filter depth

2 2 - (sincx - 1024 - AlxFilterDepth)

tSETTLE = =
faDC fok

tseTTLE: Conversion time

fapc: ADC data rate

fouk @ 4.92 MHz

AlxFilterDepth : ADC filter depth

For a cutoff frequency of 3 dB, this yields:

0.24 - fork

fan = 0.24- fapg =
38 ADC = {sinc x - 1024 - AlxFilterDepth]

fapc: ADC data rate
fouk: 4.92 MHz
AlxFilterDepth: ADC filter depth

For: sinc x = sinc 4, AlxFilterDepth = 5

2 2-(4-1024 - 5)

= =0.0083s
fanc 4920000 Hz

tSETTLE=

Conversion time = 8.3 ms

0.24 - 4320000 Hz

fagg= 0.24-fapc= ————
3dB ADC 4-1024-5

3dB limit frequency = 57.66 Hz

29.6 Calibrating the force transducer

1. The ADC's gain must be adjusted as required by the specifications in the
transducer's data sheet. The way it is set should ensure that the trans-
ducer range being used takes advantage of the ADC's value range to the
greatest extent possible without exceeding it.
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29 Analog weigh module XN-322-2DMS-WM
29.7 Specific technical data for the module

2. The transducer's zero point (tare) is calibrated with the minimum load on
the sensor and mode = 6 (configuration of cutoff frequency for Alx, bits
11-13). This defines the initial value for the scale.

3. The transducer's full-scale calibration is carried out with the maximum
load on the sensor and mode = 7 (configuration of cutoff frequency for
Alx, bits 11-13). This defines the final value for the scale. The final value
for the scale can only be calibrated to a value between 50% and 100%
of the positive measuring range.

29.7 Specific technical data for the module

Number of channels 2 Wheatstone bridges

D-A converter 24 Bit

Supply voltage for Wheat- +bV

stone bridges

Load cell characteristic values  0.25mV/V 0.5mV/V TmV/V 2mV/V 16mV/V
Measurement ranges') +1.875mV +3.75mV +7.5mV  +15mV +120mV
Measured value + 8388608g4e; = +800000ney, zero value =800000pex

Configurable parameters

Filter value 2 5 1023
Filter Type Sinc4 Sinc4 Sinc4
Limit frequency (=3 db) 144 Hz 57.7 Hz 0.282 Hz
Conversion time 4ms 9ms 1702 ms
Noise-free resolution?) 15.5 Bit 16 Bit 20 Bit
Open sensor detection yes

Working resistance per 150 Q - 5000 Q

channel

Measuring accuracy3)

+0.0031% noise for filter word 2

Temperature drift

+0.001% /°C

Can be calibrated

no

1) The measuring ranges are sized for load cell overstretching of 50%

2) Typical values with active sinc filter and measuring range of 2 mV/V

3) A system calibration with the sensor, in which the minimum and maximum values are calibrated, is re-
quired in order for the measuring accuracy value to be met. The minimum value must be calibrated
first, followed by the maximum value. The maximum value can only be calibrated to a value between
50% and 100% of the positive measuring range.
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29 Analog weigh module XN-322-2DMS-WM

29.8 Memory layout

29.8 Memory layout
CAN Size Description Bit
Object (byte)
Index
0x3060 2 Modules Diagnostics Bit 0 reserved
(Error bits 7 and 8 will be set to "zero" : ;
the moment the set gain matches the Bit 1 no SYNC signal
stored values. The application must Bit 2 FLASH-CR
ensure that the correct GAIN (and t S EGRbETT
filter type and filter depth) is set. If Bit 3 RAM-CRC error
the gain changes, the calibration
must be repeated.) Bit 4 FLASH memory error
Bit5 Bridge 1 DC not OK
Bit 6 Bridge 2 DC not OK
Bit 7 Offset ADC 1 invalid
Bit 8 Offset ADC 2 invalid
Bit9 Filter ADC 1 not ready
Bit 10 Filter ADC 2 not ready
Bit11...15  reserved
0x3061 4 Measured value 1 (Al1) Measured value 1 (Al1) DWORD
Current value of channel (if
Al1ConfigValid and the Ready bit in
AITADCState are set)
0x3062 4 Measured value 2 (Al2) Measured value 2 (Al2) DWORD
Current value of channel (if
Al2ConfigValid and the Ready bit in
AI2ADCState are set)
0x3063 2 Diagnostic ADC Controller Byte 0 ADC Al1
Bit0...4 reserved
Bit5 Faulty reference voltage
Bit 6 ADC measuring range error
Bit 7 Conversion in progress
1 Byte ADC AI2
Bit0...4 reserved
Bit5 Faulty reference voltage
Bit 6 ADC measuring range error
Bit 7 Conversion in progress

232
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29 Analog weigh module XN-322-2DMS-WM
29.8 Memory layout

CAN Size Description Bit

Object (byte)

Index

0x5060 2 Measuring configuration for channel  Bit0...9 Filter depth of ADC 1-1023 (Default = 2)
A Bit 10 0: SINC4 filter (Default)

1: SINC3 filter
Bit11...13  mode

0 = Continuous conversion mode (default)

6 = System zero-scale calibration

7 = System full-scale calibration

Bit 14, 15 reserved

0x5061 2 Measuring range configuration for Bit0...2 GAIN
chiannal T {AT1] 0: GAIN 1 ( 120mV)
1: reserved
2: reserved

3: GAIN 8 ( + 15mV) (default)
4: GAIN 16 ( + 7.5mV)

5: GAIN 32 (+3.75mV)

6: GAIN 64 ( + 1.875mV)

Bit3...15 reserved

0x5062 2 Measuring configuration for channel  Bit0...9 Filter depth of ADC 1-1023 (Default = 2)
2 Bit 10 0: SINC4 filter (Default),
1: SINCS3 filter

Bit11...13  mode

0: Continuous conversion mode (default)

6: System zero-scale calibration

7: System full-scale calibration

Bit 14, 15 reserved

0x5063 2 Measuring range configuration for Bit0...2 GAIN
channel 2 {A1Z) 0: GAIN 1 (+ 120mV)
1: reserved
2: reserved

3: GAIN 8 (+ 15mV) (default)

4: GAIN 16 (+ 7.5mV)

5: GAIN 32 (+3.75mV)

6: GAIN 64 ( + 1.875mV)
Bit3...15 reserved
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29 Analog weigh module XN-322-2DMS-WM
299 Supported CANopen objects

29.9 Supported CANopen objects

234

Product-specific CANopen objects

- None -

Manufacturer-specific objects

Index range for the XN-322-2DMS-WM module: x060 to x06F

Index Data Type Name Function Mappin Access
(hex) g

0x1027 UNSIGNED16 ModulelD Module Identification Number Manual ro PDO
0x3060 UNSIGNED16 ModuleDiag Module Diagnostic Messages Manual ro PDO
0x3061 UNSIGNED32 InputChannel1 Input Channel 1 Manual ro PDO
0x3062 UNSIGNED32 InputChannel2 Input Channel 2 Manual ro PDO
0x3063 UNSIGNED16 ADCDiag Analog Digital Converter Diagnostic ~ Manual ro PDO

Messages

0x4001 VISIBLE STRING  SerialNumber Serial Number - const  SDO
0x4004 UNSIGNED8 UserLEDContral User LED Control - rw SDO
0x400C VISIBLE STRING ~ ProductName Product Name - ro SDO
0x4060 UNSIGNED16 FirmwareVersion Firmware Version - ro SDO
0x5060 UNSIGNED16 MeasuringConfigChannel1 ~ Measuring Configuration Channel 1 — rw SDO
0x5061 UNSIGNED16 RangeConfigChannel Range Configuration Channel 1 - rw SDO
0x5062 UNSIGNED16 MeasuringConfigChannel2 ~ Measuring Configuration Channel 2 — rw SDO
0x5063 UNSIGNED16 RangeConfigChannel2 Range Configuration Channel 2 - rw SDO
0x5064 INTEGER32 ZeroScaleChannel1 Zero-Scale Channel 1 = ro SDO
0x5065 INTEGER32 FullScaleChannel1 Full-Scale Channel 1 = ro SDO
0x5066 INTEGER32 ZeroScaleChannel2 Zero-Scale Channel 2 = ro SDO
0x5067 INTEGER32 FullScaleChannel2 Full-Scale Channel 2 = ro SDO
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30 DC motor driver module XN-322-1DCD-B35

30 DC motor driver module XN-322-1DCD-B35

The XN-322-1DCD-B35 features a DC motor driver that can be used to run a
brushed motor, as well as two current outputs that can be used to drive two

external LEDs. These current outputs have rated operational currents of
20 mA and 350 mA.

The power control module can be used to run a DC motor with supply volt-
ages of 12 — 30 V and a maximum motor current of 3.5 A. It can also accom-
modate higher inrush currents briefly. The output power is controlled with a
PWM output, and the operating direction can be defined with the polarity of
the switched output driver stage. Accordingly, the output power must be
controlled using duty cycles.

In addition, these DC motor driver modules provide up-to-date operating data
on the motor so that the information can be used for further analysis or dis-
play if necessary.

Motor driver temperature
Current motor current
Motor status

Let-through energy
Diagnostics information

In order to integrate the motor into a speed control system, it is recom-
mended to provide a speed feedback signal by using a rotary encoder on the
motor together with an XN-322-1CNT-8DIO or XN-322-20-DI-PCNT module.
This will make it possible to determine the motor's speed, operating direc-
tion, and covered distance (angle of rotation).

The LED drivers can be programmed in such a way that the corresponding
LEDs will signal the information obtained by the module. For example, a
motor's speed or load can be represented by different LED brightness levels.
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30 DC motor driver module XN-322-1DCD-B35

30.1 Status LEDs

30.1 Status LEDs

236
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Figure 122:  XN-322-1DCD-B35 LEDs
() Module status LED

(@ User status LED

(® Motor power supply status LED

® Motor status LED

(& Module power supply status LED

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
Status User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be
used to set the module's LED to flash so that it is
FLASH easier to find the module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Motor power supply red ON Faulty motor power supply
status OFF Motor power supply 0K
Motor Status green ON Motor enable signal active
OFF Motor enable signal not active
Module power supply red ON Faulty module power supply
status OFF Module power supply OK
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30.2 Pin assignment

30 DC motor driver module XN-322-1DCD-B35
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Figure 123:  Pin assignment XN-322-1DCD-B35
@® X1

— V+ Motor+ power supply

— OV GND

— M+ Motor +

— M- Motor -
@ X2

- 1+LED 1+

- 1-LED1-

- 2+LED 2+

— 2- LED 2-
3 X3

— 24 +24VDC

— 24 +24VDC

— 0V GND

— 0V GND
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30 DC motor driver module XN-322-1DCD-B35

30.3 Wiring
30.3 Wiring
Uevs 12-30V
oV
e Ue2a 24V DC
Y
% PE—-—-4--
- |:I> : g}. q]ﬂ
............................................ i
®

! |
| |

|
L Ve OV M+ M- 1+ 1- 2+ 2- 24 (24 |0V |0V
RN I T D DL U I )§3_[_1__ At

Figure 124:  Diagram version 2: Wiring example for XN-322-1DCD-B35

The connection to PE is established with a DIN-rail contact at the bottom of
the module.

30.3.1 Connecting the power supply for the module

The module and the LED drivers are powered through connection terminal
X3. The two GND pins and the two 24 pins are internally linked.

30.3.2 Motor connection

NOTICE
The rated uninterrupted current should not exceed 3.5 A.

The connection cables for the motor power supply need to be connected to
connector X1 with the output voltage for the motor.

The module can be used to control the motor's speed, output, and operating
direction. To make sure you use the right operating direction, make sure to
connect the motor with the right polarity.

30.3.3 Connecting LEDs

The LEDs are driven with a PWM controlled current source.

% Please make sure to use the right polarity when connecting the
LEDs.
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30 DC motor driver module XN-322-1DCD-B35
30.3 Wiring

30.3.4 How the XN-322-1DCD-B35 works

XN-322-1DCD-B35 slice modules can be used to run a brushed DC motor
with a rated operational current of up to 3.5 and an operational voltage of up
to 30 VDC. The motor can be driven in the following way:

°  pulse width modulation

When using pulse width modulation, the manipulated variable is controlled
by using variable pulse widths while keeping a constant period duration. The
manipulated variable in this case is the power delivered to the motor.

The duration of the 4 steps, i.e., the sequence time, is specified in registers
0x32E0 to 0x20E3 with 11 bits. Meanwhile, the period duration is defined,
relative to the internal clock frequency of 32 MHz, in register 0x20E4 with 16
bits.

Generating the output signal for the motor drive

The PWM output sequence for driving the motor is transmitted to the XN300
module with four subsequences using four objects, 0x20EOQ to Ox20E3.
These subsequences are grouped together in a fixed order in order to make
up the output sequence, with each of the subsequences containing the fol-
lowing information:

e Operating direction: Definition of operating direction by activating the
output driver.
¢ Time reference:

*  Relative: The sequence time's starting point will be the end of the
previous sequence.

°  Absolute: The sequence time's starting point will be the start of the
period. The duration of previous sequences must be taken into
account.

e Seqguence time: The sequence time, relative to the internal clock fre-
quency of 32 MHz, is defined in an 11-bit register (min: 29hex (1.3 ps),
max: (63.9 ps))

If the defined period duration is shorter than the time defined with the
sequences, the sequence will be interrupted and restarted at the end of the
period duration.

The operating direction is defined with the states of bits 12 to 15 in the
seqguence register.

2
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y
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Figure 125:  Pulses at output terminal X1, pin M+ module output
PD: Period duration
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30 DC motor driver module XN-322-1DCD-B35

30.3 Wiring

240

Each period must start with the Motor Off state. As a general rule, sequence
times 1 to 4 only describe the time response when there is an edge transi-
tion from LOW to HIGH. If a period duration that is shorter than the LOW
sequence time is selected, the motor will stop. Period durations that are lon-
ger than the start time for the HIGH sequence will control the motor power,
with the state remaining for the rest of the period duration.

Enable

The enable signal is activated with motor control object 0x20E7, bit 0. The
output sequence will not be applied at the M+/M- motor output until this
enable signal is active. Once the enable signal has been activated, the rele-
vant parameters will change directly as required for the output signal for the
motor, M+, M-.

Defining the period duration

The period duration is determined based on the time value stored in object
0x20E4 and the system clock frequency (32 MHz).

Period duration = Time value register entry (16-bit)

System clock frequency

In turn, the period duration is used to determine the fundamental frequency.

Fundamental 1
frequency =

Period duration
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30 DC motor driver module XN-322-1DCD-B35
30.3 Wiring

Defining the motor's operating direction

CAUTION

There should be no state changes in the motor's operating
direction within an output sequence.

In order to reduce motor overload and the mechanical load on
the motor, start by decelerating the motor's speed to "zero,"
then change the operating direction, and finally increase the
speed back to the setpoint.

The motor's operating direction can be defined for each subsequence in
objects Ox20EQ — 0x20E3 using bits 12 — 15. A state of "1" means: switch
closed. These switches are implemented inside the device with the use of
transistors.

Permitted switching combinationsfor  Bit 12-15 Bit 15 Bit 14 Bit 13 Bit 12

the sequence setting Valuepex

Motor Off Ohex 0 0 0 0

Operating direction right Bhex 0 1 1 0

Operating direction left Yhex 1 0 0 1

Motor armature short-circuit Chex 1 1 0 0
CAUTION

When changing the motor's operating direction, make sure to
keep the motor switched off for a minimum period of 5 ys by
using an armature short-circuit sequence. Otherwise, an imper-
missible 12dt energy flux may be produced, resulting in the
XN300 slice module overheating.

Bit 12/LH
Bit 14/LL

Figure 126:  Block diagram for a clockwise motor operating direction

Bit 12/LH
Bit 14/LL

Figure 127:  Block diagram for a counterclockwise motor operating direction
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30 DC motor driver module XN-322-1DCD-B35

30.3 Wiring

242

Motor armature short-circuit

If bits 14 and 15 are set at the same time, the motor will be short-circuited to
ground. At this point, the motor will brake, as it will be working as a short-cir-
cuited generator.

CAUTION
Use external mechanisms to make sure that the motor will be in

a safe state after stopping.

iVCC

Bit 13/RH
Bit 15/RL

Bit 12/LH
Bit 14/LL

Figure 128:  Block diagram showing a motor armature short-circuit

Motor Off

If all bits are set to 0, the motor will not receive any pulses and will not have
a connection to ground. If there is any motor power, it will not be possible for
this power to be discharged to ground.

iVCC
Bit 13/RH

Bit 12/LH ) _

Bit 14/LL Bit 15/RL

Figure 129:  Block diagram showing open motor

Short-circuit fault message

If bit 12 and bit 14, or bit 13 and bit 15, were to be set at the same time
(left_high and left_low), this would result in a short-circuit. The device will
interpret this state as incorrect input and switch the motor off.

If the motor is switched off due to erroneous sequence input, this will be sig-
naled with a fault message. It will not be possible to switch the motor back
on until this error message is cleared with the acknowledgment bit.

Defining the sequence time

Bits 0 to 10 in registers 0x20EOQ to Ox20E3 are used to store a time value.
Diving this time value by the system clock frequency (32 MHz) yields the
sequence time.

Sequence time Time value register entry (bits 0-10)

System clock frequency
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30 DC motor driver module XN-322-1DCD-B35
30.3 Wiring

Relative or absolute counting

Tc (Time control), i.e., bit 11, defines whether the time value for the subse-
quences will be counted as a relative or absolute value. It is possible to use
both counting methods at different points within the output sequence. How-
ever, doing so is not recommended.

Bit 11 = 0: The pulse width is relative and is counted starting from the end of
the last sequence. The period always starts with sequence 1.

Bit 11 = 1: The pulse width is absolute and is counted starting when the
period begins. This means that the time specified for a sequence must be
longer than the time specified for the previous sequence.

Relative pulse width

DN

®

5

® ®

tp

A

Figure 130:  Four subsequences with pulses when using relative counting
(1) Subsequence 1, e.g. Motor off

(@ Subsequence 2, e.g. Operating direction right

(3 Subsequence 3, e.g. Motor off

® Subsequence 4, e.g. Armature short-circuit

Absolute pulse width

MW
DN

L@ NN

@
®
®

A
Y

tp

ﬁ*

Figure 131:  Four subsequences with pulses when using absolute counting
(@) Subsequence 1, e.g. Motor off

(@ Subsequence 2, e.g. Operating direction right

(3 Subsequence 3, e.g. Motor off

® Subsequence 4, e.g. Armature short-circuit
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30 DC motor driver module XN-322-1DCD-B35

30.3 Wiring

244

Keep the ratio of the period duration to the sequence time in mind

NOTICE
Select period duration tp in line with the output sequence:

tp = tOutputSequence = tOutputSequence1 +..+ tOutputSequence4
Failure to do so may result in undesired XN300 slice module

states.

Output signal when the period duration is set correctly

tp = tOutputSequence
Period duration tp will be equal to the time that the output sequence lasts.
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30 DC motor driver module XN-322-1DCD-B35
30.3 Wiring

The following scenarios must be avoided:

Output signal with interrupted sequence

tp < tOutputSequence

If period duration tp is shorter than the output sequence, the state at the
motor output will be truncated when the period duration ends, and the period
will start again with subsequence 1. This means that subsequence 4 will not
be completed.

Output signal with subsequence 4 state held

to >toutputSequence T defined period duration tp is longer than the output
sequence, the last state (subsequence 4) at the motor output will be main-
tained until the period ends. This means that subsequence 4 will be uninten-
tionally extended.

N é 3 .
L0, @ e, ®
) nmh i
,g<®—ﬂ@HL>\

i w =
Jo. o _o ®.

—

A
'

\

Figure 132:  Output signal

A: When the period duration is set correctly
B: with interrupted sequence
C: with subsequence 4 state held
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30.3 Wiring

246

Clockwise operation example

System clock frequency: 32 MHz

Period duration register entry: 1120gec
Period duration: 11204ec/32 MHz = 35 pus

TC = relative

Motor Subse- Pulse Motor state TC Binary time value Time Value

quence width

values,

hex

15 14 1312 11 109 8 7654 3210 dec hex

off 00AOpex ~5ps 0 0 0 O 0 0 0 O 1010 0000 160dec Alhex
Right 6140nex 10 ps 01 10 0 0 0 1 0100 0000 320gec 140nex
off 00AOpex ~5ps 0 0 0 O 0 0 0 O 1010 0000 160dec Alhex
Armature short- C1EQhex 15 us 1T 1 0 0 0 0 0 1 11710 0000 4804s; 1EOnex

circuit

DN
AN
DN
NN

®

©

®,

®

:

—
o

Figure 133:  Output signal with clockwise operation
(@ Motor Off

(@ Clockwise mator operating direction

(® Motor Off

(® Motor armature short-circuit
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30 DC motor driver module XN-322-1DCD-B35
30.3 Wiring

Counterclockwise operation example
System clock frequency: 32 MHz

Period duration register entry: 1120gec
Period duration: 1120¢4ec/32 MHz = 35 pus

TC = relative

Motor Subse- Pulse Motor state TC Binary time value Time Value
quence width
values,
hex
hex 15 14 13 12 11 109 8 7654 3210 dec hex
off 00AOhex ~5|s 0 0 0 0O 0 0 0 O 1010 0000 160gec AOhex
Left 9140hex 10 ps 9 1 0 1 0 0 0 1 0100 0000 320dec 140nex
off 00AOhex =5 s 0 0 0 0O 0 0 0 O 1010 0000 160gec AOhex
Armature short- C1EOhex 15 us © 1 1 0 0 0 0 0 1 1110 0000 480gec 1EOnex
circuit
o
9 Yy oy
%: %: :%: :%:
78N _
| |
| |
0@ 0 0,
| | tP | :

Figure 134:  Pulse-width modulated signal at module output M+ for the counterclockwise
motor operating direction example

(@ Subsequence 1: Motor off, 00A0hex
(@ Subsequence 2: Motor operating direction left, 9140nex
(® Subsequence 3: Motor off, 00A0hex
(® Subsequence 1: Motor armature short-circuit, C1EOpex
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30.3 Wiring

248

Example with a change in operating direction
System clock frequency: 32 MHz

Period duration register entry: 1120gec

Period duration: 11204ec/32 MHz = 35 pus

TC = relative

Subse- Pulse Motor T Binary time value Time Value
quence width state C
values, hex
hex T111 1198 7654 3210 dec hex
5432 10
00AOhex ~5 s 0000 O0O000 1010 0000 160dec AOhex
6140ex 10 ps 0110 0001 0100 0000 320gec 140pex
00AOhex ~b s 0000 0000 1010 0000 160gec Alhex
C1EOhex 15 s 1100 0001 1110 0000 480d4ec 1EOnex
00AOhex ~b s 0000 0000 1010 0000 160dec AOhex
9140ex 10 ps 1001 0001 0100 0000 320gec 140nex
00AOhex ~b s 0000 O0O000 1010 0000 160gec AOhex
C1EOhex 15 s 1100 0001 1110 0000 480g4ec 1EOnex
| | | | | | | |
| | | | | | | |
| Lo |
7 ///\ \/// | \7\ \7
Z % %1 %1 %
A v 7 7 7
IR R
b 1 ! !
| | | | | |
! |
tp 1 tp |
® @

Figure 135:  Pulse-width modulated signal at module output M+ for the operating direction
change example

(@ Run Forward
(@ Anticlockwise operation
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30.4 Technical data

30.4.1 DC motor driver

30 DC motor driver module XN-322-1DCD-B35

30.4 Technical data
Quantity 1
Supply voltage 12-30VDC
Rated operational current Iy 0-35A
Operating mode S3/50% (50% intermittent duty) with a maximum duty factor of 1.5 min
Load peak inrush current Maximum 2t-value = 16AZs
Current Metering 10 Bit
Short-circuit proof No
status display 1x LED (green)

The rated uninterrupted current for the motor should not exceed the speci-
fied value of 3.5 A continuously.

This also applies to the motor's deceleration and startup when the motor is
repeatedly switched off and on.

The maximum let-through energy during motor startup is defined by integral
[12dt. The 12T value is the integral of the square of the current over a speci-
fied period of time. It is also a measurement of the maximum energy that the
load output can deliver.
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30 DC motor driver module XN-322-1DCD-B35
30.4 Technical data

I [A] 4

1831
12

n-r

\ \ \ \ \ \ \ \ \ \ >
12 14 16 18 20 22 24 26 28 30 tfs]

Figure 136:  Permissible current curve during motor startup and continuous motor operation
for the XN300 slice module as a function of time

30.4.2 LED drivers

Each of the LED drivers is a PWM controlled current source.

Number of PWM channels for LED 2

drivers

LED1
Current 0-20mA
Resolution 8 bit

LED 2 (Power LED)
Current 0-350 mA
Resolution 8 bit

250 XN300 slice modules 06/16 MNO50002-EN  www.eaton.eu



30.5 Memory layout

30 DC motor driver module XN-322-1DCD-B35
30.5 Memory layout

CAN object

Description

see —> Figure 126, page 241 to —> Figure 128, page 242,

0x20EQ (Write) 1 OUT sequence time data Bit0...10 Value / system clock
Bit 11 0: Relative time base
1: Absolute time base
Bit 12 Motor polarity — left high
Bit 13 Moator polarity — right high
Bit 14 Motor polarity — left low
Bit 15 Motor polarity — right low
0x20E1 (Write) 2 OUT sequence time data Bit0...10 Value / system clock
Bit 11 0: Relative time base
1: Absolute time base
Bit 12 Motor polarity — left high
Bit 13 Motor polarity — right high
Bit 14 Motor polarity — left low
Bit 15 Motor polarity — right low
0x20E2 (Write) 3 OUT sequence time data Bit0...10 Value / system clock
Bit 11 0: Relative time base
1: Absolute time base
Bit 12 Motor polarity — left high
Bit 13 Motor polarity — right high
Bit 14 Motor polarity — left low
Bit 15 Motor polarity — right low
0x20E3 (Write) 4 OUT sequence time data Bit0...10 Value / system clock
Bit 11 0: Relative time base
1: Absolute time base
Bit 12 Moator polarity — left high
Bit 13 Motor polarity — right high
Bit 14 Motor polarity — left low
Bit 15 Motor polarity — right low

0x20E4 (Write)

Period duration
Value / system clock

Period duration for one run through sequences 1 to

4.

0x20E5

LED1 closing delay

Duty factor for the LED 1 PWM output (20 mA)

0x20E6

LED2 closing delay

Duty factor for the LED 2 PWM output (350 mA)
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30 DC motor driver module XN-322-1DCD-B35

30.5 Memory layout

CAN object Size Description
(byte) see — Figure 126, page 241 to — Figure 128, page 242,
0x20E7 2 Motor Control Register Bit0 Activate sequence output
bit1 Resets the sequence definition error status
(acknowledgment)
Bit2...9 reserved
Bit 10 Internal overtemperature - activate shutdown
Bit 11 Reset status - internal overtemperature (acknowl-
edgement)
Bit 12 Activate shutdown far when 12t limit is exceeded
Bit 13 2t limit exceeded; reset status (acknowledgment)
Bit 14 Activate LED1
Bit 15 Activate LED2
0x30E0 (Read) 2 1IN sequence time data Bit0...10 Value / system clock
Bit 11 0: Relative time base
1: Absolute time base
Bit 12 Motor polarity — left high
Bit 13 Motor polarity — right high
Bit 14 Motor polarity — left low
Bit 15 Motor polarity — right low
0x30E1 (Read) 2 2 IN sequence time data Bit0...10 Value / system clock
Bit 11 0: Relative time base
1: Absolute time base
Bit 12 Motor polarity — left high
Bit 13 Motor polarity —right high
Bit 14 Motor polarity — left low
Bit 15 Motor polarity — right low
0x30E2 (Read) 2 3 IN sequence time data Bit0...10 Value / system clock
Bit 11 0: Relative time base
1. Absolute time base
Bit 12 Motor polarity — left high
Bit 13 Motor polarity —right high
Bit 14 Motor polarity — left low
Bit 15 Motor polarity — right low
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30 DC motor driver module XN-322-1DCD-B35

30.5 Memory layout

CAN object Size Description
(byte) see — Figure 126, page 241 to — Figure 128, page 242,
0x30E3 (Read) 2 4 IN sequence time data Bit0...10 Value / system clock
Bit 11 0: Relative time base
1: Absolute time base
Bit 12 Motor polarity — left high
Bit 13 Moator polarity — right high
Bit 14 Motor polarity — left low
Bit 15 Motor polarity — right low
0x30E4 (Read) 2 Period duration Period duration for one run through sequences 1 to
Value / system clock 4.
0x30E5 2 Temperature in 1/16 °C Motor driver temperature in 1/16 °C
Temperature = Object value - 10/16
0x30E6 2 Motor current Current motor power consumption in mA; the sign
indicates the operating direction.
0x30E7 2 Motor diagnostics register (stored Bit0 reserved
system diagnostics, excl. bit 10 and - - —
bit 12) bit1 Invalid setting in sequence
(requires reset)
Bit 2 Absolute timeout error (the absolute time values
must increase with each sequence)
Bit3...9 reserved
Bit 10 Internal overtemperature has shut down sequence
(T >95-°C)
(reset required if internal overtemperature shut-
down is activated)
Bit 11 reserved
Bit 12 2t limit exceeded, resulting in shutdown
(reset required if internal overtemperature shut-
down is activated)
Bit 13 reserved
Bit 14 reserved
Bit 15 reserved
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30.5 Memory layout

254

CAN object Size Description
(byte) see —> Figure 126, page 241 to — Figure 128, page 242,
0x30E8 2 Motor Status Register Bit0 Sequence output active
Bit1...4 reserved
Bit5 DC of module supply OK
Bit 6 DC of motor supply OK
Bit7...9 reserved
Bit 10 Internal overtemperature (T > 95-°C)
Bit 11 reserved
Bit 12 2t limit value exceeded
Bit 13 reserved
Bit 14 reserved
Bit 15 reserved
0x30E9 4 |2t — value Bit 0...20 Current motor 12t value
Bit21...31  reserved
30EA 2 Module diagnostics Bit0 Internal 24 VDC malfunctioning
(Error bits 7 and 8 will be set to . ;
‘zero" the moment the set gain bit1 No SYNC signal
matghes_ the stored values. The Bit 2 FLASH-CRC error
application must ensure that the
correct GAIN (and filter type and Bit3 RAM-CRC error
filter depth) is set. If the gain
changes, the calibration must be Bit4 Flash memory error
repeated.) -
Bit5...15 reserved
40E1 2 LED 1 PWM prescaler PWM prescaler register for LED 1 (20 mA). Reduces
the 50 MHz input clock frequency to 5.55 MHz.
5.55 MHz/256 (8-bit resolution) = Approx. 20 kHz
PWM frequency. (Default =0x0009)
40E2 2 LED 2 PWM prescaler PWM prescaler register for LED 2 (350 mA).
Reduces the 50 MHz input clock frequency to
900kHz. 900 kHz/256 (8-hit resolution) = Approx.
3.5 kHz PWM frequency. (Default =0x0037)
40E3 1 LED 1 PWM period duration PWM period duration for LED 1 (20 mA). (Maximum
value of PWM counter; default: OxFF)
404 1 LED 2 PWM period duration PWM period duration for LED 2 (350 mA).
(Maximum value of PWM counter; default; OxFF)
40E5 4 |2t — switch off threshold Bit 0...20 2t - switch off threshold
(Default 0x0000 0400) -
Bit21...31  reserved
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30 DC motor driver module XN-322-1DCD-B35
30.6 Supported CANopen objects

30.6 Supported CANopen objects

Manufacturer-specific objects
Index range for the XN-322-2DCD-B35 module: xOEQ bis xOEF

Index Data Type Name Function Mapping  Access
(hex)

0x1027  UNSIGNED16 ModulelD Module Identification Number Manual ro Sbo
0x20E0  UNSIGNED16 WRSeq(1 Write PWM Sequence Data Seq. 1 Manual ro PDO
0x20ET  UNSIGNED16 WRSeq2 Write PWM Sequence Data Seq. 2 Manual ro PDO
0x20E2  UNSIGNED16 WRSeq3 Write PWM Sequence Data Seq. 3 Manual ro PDO
0x20E3  UNSIGNED16 WRSeq4 Write PWM Sequence Data Seq. 4 Manual ro PDO
0x20E4  UNSIGNED16 WRPeriodDura- Write Period Duration of Sequence Manual ro PDO

tionSeq Cycle
0x20E5  UNSIGNED8 TonLED1 ON Time PWM LED 1 (20mA) Manual ro PDO
0x20E6  UNSIGNEDS TonLED2 ON Time PWM LED 2 (350mA) Manual ro PDO
0x20E7  UNSIGNED16 motor control Motor Control Register Manual ro PDO
0x30E0  UNSIGNED16 RDSeq1 Read PWM Sequence Data Seqg. 1 Manual ro PDO
0x30E1  UNSIGNED16 RDSeq2 Read PWM Sequence Data Seq. 2 Manual ro PDO
0x30E2  UNSIGNED16 RDSeq3 Read PWM Sequence Data Seq. 3 Manual ro PDO
0x30E3  UNSIGNED16 RDSeq4 Read PWM Sequence Data Seq. 4 Manual ro PDO
0x30E4  UNSIGNED16 RDPeriodDurationSeq Eeald Period Duration of Sequence Manual ro PDO
ycle

0x30E5  UNSIGNED16 DCDTempK DC driver temperature in 1/16 °C Manual ro PDO
0x30E6  UNSIGNED16 DCMotorCurrent DC Motor Current in mA Manual ro PDO
0x30E7  UNSIGNED16 DCMotorDiag DC Mator Diagnosis Manual ro PDO
0x30E8  UNSIGNED16 DCMotorStatus DC Motor Status Manual ro PDO
0x30E9  UNSIGNED32 DCMotorl2T DC Mator I2T Value Manual ro PDO
0x30EA  UNSIGNED16 ModuleDiag Module Diagnostic Messages Manual ro PDO
0x4001  VISIBLE STRING  SerialNumber Serial Number - const  SDO
0x4004  UNSIGNEDS UserLEDControl User LED Control = rw SDO
0x400C  VISIBLE STRING  ProductName Product Name - ro SDO
0x40EQ  UNSIGNED16 FirmwareVersion Firmware Version - ro SDO
0x40E1T  UNSIGNED16 PreScaleLED1 PWM Prescaler Register LED1 = ro SDO
0x40E2  UNSIGNED16 PreScaleLED2 PWM Prescaler Register LED2 = ro SDO
0x40E3  UNSIGNEDS PDLED1 PWM Period Duration Register LEDT ~ — ro SDO
0x40E4  UNSIGNEDS PDLED2 PWM Period Duration Register LED2 ~ — ro SDO
0x40E5  UNSIGNED32 DCMotorl2TLimit DC Motor 12T Value Limit - w Sbo
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30 DC motor driver module XN-322-1DCD-B35
30.6 Supported CANopen objects
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31 Counter module XN-322-1CNT-8DIO

31 Counter module XN-322-1CNT-8DIO

The XN-322-1CNT-8DIO features an incremental encoder input (witha TTL or
RS-422 level) and a 5 VDC output for powering it. In addition, the device has
four digital outputs (24 VDC/2 A) and four digital inputs (24 VDC). These
inputs can use the module's configurable latch function in order to have the
current counter count be stored in a special register.

Ol
-1 O[ln
Ollp
Oflp
Olp
Oflp
Olp
Ol
Ol
Ollp
Ol
Olp
Ol
Oflp
Olp
Ollp
Ol

Figure 137:  Device overview XN-322-1CNT-8DIO
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31 Counter module XN-322-1CNT-8DIO

31.1 Status LEDs

31.1 Status LEDs

258
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Figure 138:  LED signals and pin assignment

() Module status LED
() User LED

® Input status LED

® Output status LED

(& +24V error status LED

Module status green ON System OK
OFF No power
FLASHES (5 Hz) No communication
Status User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
Input status green ON Input ON
OFF Input OFF
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31 Counter module XN-322-1CNT-8DIO
31.2 Pin assignment

Output status yellow ON Output ON
OFF Output OFF
Status Error red ON Supply voltage +24V OK
w24 OFF Faulty +24 V supply voltage (undervoltage) or the system is

not being powered at all. If the system is not being powered
at all, the module status LED will be OFF.

31.2 Pin assignment

Ofp
-1 Ol
Ol
- O
Ofp
Ofp
Ol
Ofp
Ofp
O[p
Ol
O[p
Oflp
Oflp
Olp
Ofp
Olb
Oflp
Ol

Figure 139:  Pin assignment

@ X1
— A- RS422 incremental encoder signal (A-)
— A+ RS422/TTL incremental encoder signal (A+)
— B- RS422 incremental encoder signal (B-)
— B+ RS422/TTL incremental encoder signal (B+)
@ X2
— R- RS422 incremental encoder signal (R-)
— R+ RS422/TLL incremental encoder signal (R+)
— 5V +5V encoder power supply
— 0GND
® X3
— 11 digital input 1
— 12 digital input 2
— I3 digital input 3
— |4 digital input 4
® X4
— 01 digital output 1
— 02 digital output 2
— 03 digital output 3
— 04 digital output 4
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31 Counter module XN-322-1CNT-8DIO
31.3 Input and output wiring

&) X5
— 24 +24V Supply digital outputs
— 24 +24V Supply incremental encoder Ugys
— OV GND
— OV GND

31.3 Input and output wiring

24V DC
ov
PE—— — — — — — - — - — ) Sy - - —
|
| 2
__________________________________ |
| 8 =
| (X4)(X1/X2) |
: A- A+ B- B+ R- R+ 5V 0V 1 12 13 14 01 02 03 04 24 24 |0V ov:
R O O L O I DR O RS B B RN B | I- l_.'

[ 11T ]

Us

Figure 140:  Wiring example for digital outputs and 4 digital inputs
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31.3.1 RS$422 mode wiring

31.3.2 TTL mode wiring

31 Counter module XN-322-1CNT-8DIO
31.3 Input and output wiring

% Check to make sure that the encoder is suitable for operation

with this module. To do this, compare the technical data for the
encoder with the specifications for the XN300 slice module.

To run the counter module in RS422 mode, follow the steps below:

» Power the XN300 slice module with 24 VDC by connecting the power
supply to the 24V incremental encoder supply and GND pins on terminal
X5 (+24 V (X1/X2)).
» Connect the XN300 slice module's 5V and 0 V pins to the incremental
encoder's positive and negative potentials.
» Connect the incremental encoder's A, A, B, B, R, R output signals to the
corresponding pins on the XN300 slice module.
P Use the control software to configure the device so that it runs in RS422
mode.
24V DC
oV
PE—- — — — - — - —- e +-—-
|
i 2 b
__________________________________ d
&) i
(X4)(X1/X2) |
A- A+ B- B+ _ R Re SV OV _ 11 12 13 14 _ 01 02 03 04 _ 24 24 M]V:
>S1_\lj_ v_%_Jj__Z(ZJ__J_Klj._\IJ__Z@_l_1_J__l__E(i‘_l__l_J__]___>25_l__l__ i B
e ‘ Ues
PE
AT
JUL
BB |A]A

Figure 141:  Wiring example for XN-322-1CNT-8DIO counter module in RS422 mode

% Check to make sure that the encoder is suitable for operation

with this module. To do this, compare the technical data for the
encoder with the specifications for the XN300 slice module.

To run the counter module in TTL mode, follow the steps below:
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31 Counter module XN-322-1CNT-8DIO
31.3 Input and output wiring

» Power the XN300 slice module with 24 VDC by connecting the power
supply to the 24V incremental encoder supply and GND pins on terminal
X5 (+24 V (X1/X2)).

» Connect the XN300 slice module's 5V and 0 V pins to the incremental
encoder's positive and negative potentials.

» Connect the incremental encoder's A, B, R output signals to the corre-
sponding pins on the module.

» Use the control software to configure the device so that it runs in TTL

mode.
24V DC
oV
PE— - — e +-—
}_ Imax
i Qﬂlﬂ
__________________________________ |
| @ |
i (X4)(X1/X2) '
| A~ A+ B- B+ R- R+ 5V OV n 12 13 14 01 02 03 04 24 24 |0V |ov!
AL T T R N I N R B B B R N B B RN N
vV U v v / /
Ue24

Figure 142:  Wiring example for XN-322-1CNT-8DIO counter module in TTL mode
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31 Counter module XN-322-1CNT-8DIO
31.4 How the counter module works

31.4 How the counter module works

31.5 Technical data

In AB quadrature mode, the phase shift of the input signals at pins A and B is
used to determine pulses and directions. To do this, signals A and B are eval-
uated for rising and falling edges. The device can be configured for X1, X2, or
X4 encoding as necessary.

A

I

Ot

O R R SR AL SR AL SR S R S U o o o o s

O S B SRR Sy B S SE SRS SR A RS SRR B A S -
m n=n+1

Figure 143:  Signal diagram for counter module
(® X1 encoding
(@ X2 encoding
(3) X4 encoding

The dots represent the points at which the count changes. If the signal
sequence is followed in the direction the arrow is pointing (towards the
right), this corresponds to a positive counting direction. If it is followed

against it, this corresponds to a negative counting direction.

31.5.1 Incremental encoder inputs

Designation
Quantity 1
Input signal
Incremental encoder signal RS422 A+, A-, B+, B-, R+, R-
RS422 level (120 Q termination)
Incremental encoder signal TTL( A+, B+, R+)
TTL level (1200 Q Pull-Up)
Max. input frequency 125 kHz
Maximum counter frequency for X4 encading 500 kHz
Signal analysis X1, X2, X4 encoding
Encoder power supply +5Vdc / 0.2A short-circuit proof
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31 Counter module XN-322-1CNT-8DIO

31.5 Technical data

31.5.2 Digital inputs

31.5.3 Digital outputs

264

designation
Number of channels 4
61131-2 Type1
Input voltage UE 30VDC maximum 30 VDC

Signal level

LOW:0<Ue<+8V  HIGH: +14V < Ue<+30V

Switching threshold

normally +11 VDC

Input current at Ue=24Vdc

normally 3.7 mA

Input delay normally 5 ms
Quantity 4
Short-circuit proof as per EN 61131-2 Yes

Power supply for digital outputs

Number of supply voltages

1 (X4, pin on connector 24)

Rated operational voltage Ug 24\VDC
admissible range 18—-30VDC
Residual ripple <5%

Maximum permissible total current for all output channels when ~ 6A

using a duty factor of 100%

Protection against polarity reversal

no

Output characteristic data

.17 signal
Output voltage (Ue- V) <Ua<Ue
Output current per channel 2A
Maximum breaking energy of an output when there is an 0.65 Joule
inductive load
,0" signal
Output voltage <0.1VDC
Max. output current per channel <100 pA
Residual current when the output has a state of "0" <12 pA
Switching-on delay <200 ps
Switch off delay <200 ps

Maximum breaking energy for all outputs when there is an induc-  1.95 Joule/channel

tive load
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Counter module XN-322-1CNT-8DIO
31.6 Memory layout

31.6 Memory layout
CAN object Size Description
(byte)
0x40F0 1 Used to configure the latch Bit n+1 Bitn
function for the digital inputs
Note: If multiple inputs are Input 1 Bit 1-0 0 0 Latch function disabled
configured for the latch func- —
tion, their signals will be OR'd. 0 1 Latch on rising edge
1 0 Latch on falling edge
1 1 Latch on rising and falling
edges
Input 2 Bit 3-2 0 0 Latch function disabled
0 1 Latch on rising edge
1 0 Latch on falling edge
1 1 Latch on rising and falling
edges
Input 3 Bit 5-4 0 0 Latch function disabled
0 1 Latch on rising edge
1 0 Latch on falling edge
1 1 Latch on rising and falling
edges
Input 4 Bit 7-6 0 0 Latch function disabled
0 1 Latch on rising edge
1 0 Latch on falling edge
1 1 Latch on rising and falling
edges
0x40F1 1 Used to configure the input so that it matches Bit 0 0: TTL Sensor Output
the sensor output
1: RS422 Sensor Output
Bit1-7 reserved
0x30F0 1 Digital input register Bit 0 Input 1
Bit 1 Input 2
Bit 2 Input 3
Bit 3 Input 4
Bit4-7 reserved
0x20F0 1 Digital output register Bit 0 Output 1
Bit 1 Qutput 2
Bit 2 Output 3
Bit 3 Output 4
Bit 4-7 reserved
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31 Counter module XN-322-1CNT-8DIO

31.6 Memory layout

CAN object Size Description
(byte)
0x30F1 4 Pause time, measured by counting internal clock signals in this 32-bit counter register.
The register contains the number of pulses, from an internal time reference, counted between the last two counter value
increments (rising edges on signal A). The register value with the counted pulses is refreshed with a rising edge on A or
when the maximum value is reached. Accordingly, this register makes it possible to represent count pulses per time unit
for the frequency or speed measurement. The direction (sign) is determined based on the evaluation of the signal
sequence when in AB quadrature mode.
0x30F2 2 Counter value (16-bite incremental encoder counter value)
The counter resolves edges into numbers of pulses and directions. X1, X2 and X4 encoding are available.
0x30F3 2 Stored counter value (stored 16-bit incremental encoder counter value)
This register contains the counter value stored by a latch pulse. The input that triggers this action must be configured
accordingly.
0x30F4 1 Incremental encoder status register Bit 0-3 reserved
Bit 4 Zero position
Bit5 reserved
Bit 6 24 VDC OK on supply to outputs
(State +24V X4)
Bit 7 24 VDC OK on supply to incremental encoder
(State +24V X1/
X2)
0x40F2 4 Max. waiting time value (count range for the waiting time register (max. 31-hit))
(WRITE) This register uses the register width to define the maximum value for the waiting time. When the maximum value is
reached, a motor stop is identified, for example.
0x40F3 1 Cycle prescaler for determining the waiting time
Prescaler periods = Cycle [Hz] * Measuring time [sec]
0x40F4 1 Pulse frequency (System Clock)
(READ) Pulse frequency in MHz
0x40F5 2 Counter value as acyclical access (16-bit incremental encoder counter value)
0x40F6 1 Incremental encader configuration register Bit0...1 reserved
Bit 2 Inverted logic for R zero-position evaluation
Bit 3 Inverted logic for B phase evaluation
Bit4..5 Bit5  Bit4  Signal analysis

0 0 off

0 1 X1 encoding

1 0 X2 encoding

1 1 X4 encoding
Bit6...7 reserved
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31 Counter module XN-322-1CNT-8DIO
31.6 Memory layout

CAN object Size Description
(byte)
0x40F7 1 Incremental encoder status register Bit0...3 reserved
(acyclical access) - "

Bit 4 Zero position present
Bit 5 Zero position has been crossed
Bit will be auto-
matically reset
after the
register is read.
Bit6...7 reserved

0x40F8 2 Stored counter value as acyclical access (stored 16-bit incremental encoder counter value)

This register contains the counter value stored by a latch pulse. The input that triggers this action must be configured

accordingly.
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31 Counter module XN-322-1CNT-8DIO

31.7 Supported CANopen objects

31.7 Supported CANopen objects

Manufacturer-specific objects
Index range for the XN-322-1CNT-8DIO module: xOF0 to xOFF

Index Data Type Name Function Mapping  Access

(hex)

0x1027 UNSIGNED16 ModulelD Module Identification - ro SDO
Number

0x20F0 UNSIGNED8 Output1_4 Write Digital Outputs Manual rww PDO

0x30F0 UNSIGNED8 Input1_4 Read Digital Inputs Manual ro PDO

0x30F1 SIGNED32 |dleTime Encoder Idle Time Manual ro PDO

0x30F2 UNSIGNED16 CounterValue Encoder Count Value Manual ro PDO

0x30F3 UNSIGNED16 LatchValue Encoder Latch Value Manual ro PDO

0x30F4 UNSIGNED8 EncoderStatus Encoder Status Manual ro PDO

0x4001 VISIBLE SerialNumber Serial Number - const  SDO

STRING
0x4004 UNSIGNED8 UserLEDControl User LED Control - rw SDO
0x400C VISIBLE ProductName Product Name - ro SDO
STRING

0x40F0 UNSIGNED8 LatchConfig Latch Input Configura- = rw SDO
tion

0x40F1 UNSIGNED8 EncoderConfig Encoder Type Configura-  — rw SDO
tion

0x40F2 SIGNED32 MaxIdleTime Maximum Idle Time - rw SDO

0x40F3 UNSIGNED8 IdleClock Idle Clock Pre-Scaler - rw SDO

0x40F4 UNSIGNED8 SystemClock System Clock Frequency — — ro SDO

0x40F5 UNSIGNED16 CounterValueSDO Encoder Measuring - ro SDO
Value SDO

0x40F6 UNSIGNED8 SignalConfig Encoder Signal Configu-  — rw SDO
ration

0x40F7 UNSIGNED8 EncoderStatusSDO Encoder Status SDO - ro SDO

0x40F8 UNSIGNED8 LatchValueSDO Encoder Latch Value - ro SDO

Sbo
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32 Interface module XN-322-25SI

32 Interface module XN-322-2SSI

The XN-322-2SSI SSl interface module can be used to read data from up to
two absolute encoders and provide it to the PLC. The interface is designed

for SSl encoders, e.g., absolute linear encoders, that support natural binary or
Gray code.

% Check to make sure that the encoder is suitable for operation
with this XN300 slice module. To do this, compare the technical
data for both devices.

Il

Figure 144: Device view XN-322-2SS|
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32 Interface module XN-322-25SI

32.1 Status LEDs

32.1 Status LEDs

270

Il

Figure 145:  XN-322-2SSI LEDs

() Module status LED
(@ User status LED
(® SSl encoder LED

Module status green ON System 0K
OFF No power
FLASHES (5 Hz) No communication
Status User yellow ON The user can set the LED signals as necessary.
OFF (For example, the visualization interface can be used to set
the module's LED to flash so that it is easier to find the
FLASH module inside the control panel.)
(200 ms ON,
1000 ms OFF)
FLASH
(1000 ms ON,
200 ms OFF)
SSI encoder green ON There is communication with the SSI encoder
status OFF No communication with the SSI encoder

XN300 slice modules 06/16 MNO50002-EN  www.eaton.eu



32.2 Pin assignment

32.3 Wiring

32.3.1 Binary Mode

32 Interface module XN-322-2SSI
32.2 Pin assignment

Il

Figure 146:  Pin assignment XN-322-2SSI|
@® X1

— C+encoder 1
— C-encoder 1
— D+ encoder 1
— D-encoder 1

@ X2
— C+encoder2
— C-encoder2
— D+ encoder 2
— D- encoder 2

SSI encoders can be run in two different modes:

e  Binary Mode
e Gray Decoder Mode

When using binary mode, Gray code decoding must be turned off (it is turned
off by default). This mode can also be used when the encoder delivers Gray
code data that includes unencoded extra bits, i.e., as using automatic decod-
ing in this case would yield an incorrect final result. In this latter case, decod-
ing must be carried out in the PLC program. The encoder's deserialized data
stream will be mapped to the channel's relevant data register as a 32-bit
value.
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32 Interface module XN-322-25SI

32.3 Wiring

32.3.2 Gray Decoder Mode

32.3.3 Terminal type

272

For encoders that deliver Gray encoded data, the result will be automatically
decoded (Gray code decoding ON) and provided as a 32-bit value in the chan-
nel's relevant data register. When using this mode, extra bits in the
encoder's data stream must be taken into account. If there are any extra bits
that are not encoded and are transmitted before the encoded measurement
data in the serial data stream, automatic decoding will result in incorrect
decoding. In this case, you should use binary mode instead. If the unencoded
extra bits in the encoder's serial data stream come after the measurement
data instead, only these extra bits will be interpreted incorrectly by automatic
decoding.

A non-volatile shift register with the current measured value is loaded in the
sensor. If a data value needs to be read, the device will output a clock signal
on the clock cable. With this clock signal, the device will read the data from
the encoder's shift register. Absolute encoders will deliver absolute data —
with additional control information if applicable — in the shift register.

C+ RS422
C- +5V
1 DO0OOC
D-
GND
Figure 147:  Application Style
1 2 3

A P v O G E

Figure 148:  Application Style

(@ Clock
(@ Data
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32.4 Memory layout

32.3.4 Wiring example
24V DC
ov
PE—— ——— — - —
|
|
R R .
: ® !
|
| C+ C- D+ D- C+ C- D+ D- i
AL I N N R U I
3 % 3
oc oc
] 2 E]
GND
Figure 149:  Wiring example XN-322-2SSl|
32.4 Memory layout
CAN Object Size Description Bit
Index (byte)
4100 1 Configuration Register Channel 1 Bit0...5 SSI Shift Register ; Length: 1-32 Bit
(Default 0x20)
Bit
543210
000000 reserved

000011 1-bit register
000010 2-bit register

011111 31bit register
100000 32-bit register

10000 1 reserved
reserved
111111 reserved

Bit 6 Read mode:
0: Single Read
1: Double Read

Bit 7 reserved
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32.4 Memory layout

CAN Object Size Description Bit
Index (byte)
4101 1 State and Configuration Register Bit 0.1 SSI Shift Register Frequency
Channel 1 00 =125 kHz
01 =250 kHz
10 =500 kHz
11=1MHz
Bit 2 0: Binary Data
1: Gray Code Decoding
Bit 3 SSI busy (1= busy) (read only)
Bit 4 Reserved
Bit5 Error Clear (1 = clear error) (write)
Bit 6 Start with Sync (1= enable)
Bit 7 Continuous Sensor Read (1= enable)
4102 1 Configuration Register Channel 2 Bit0...5 SSI Shift Register ; Length: 1-32 Bit
(Default 0x20)
Bit
543210
000000 reserved
000011 1-bit register
000010 2-bit register
01 1111 31-bit register
100000 32-bit register
100001 reserved
reserved
111111 reserved
Bit 6 Read mode:
0: Single Read
1: Double Read
Bit 7 reserved
4103 1 State and Configuration Register Bit 0.1 SSI Shift Register Frequency
Channel 2 00 =125 kHz
01 =250 kHz
10 =500 kHz
11=1MHz
Bit 2 0: Binary Data
1: Gray Code Decoding
Bit 3 SSI busy (1= busy) (read only)
Bit 4 Reserved
Bit5 Error Clear (1 = clear error) (write)
Bit 6 Start with Sync (1= enable)
Bit 7 Continuous Sensor Read (1= enable)
2100 3100 1 Channel Control / Bit 0 Start Read Channel 1
Channel Control Status 5
Starts read cycle Bit 1 Start Read Channel 2
Bit2...7 reserved
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32 Interface module XN-322-2SSI
32.4 Memory layout

Size Description Bit
(byte)
1 Module diagnostics / channel status Bit0 Channel 1 ,started”
data for channel 1 and channel 2 Bt Chamnel 1 busy”
Bit 2 Channel 1 ,toggle”
Bit 3 Channel 1 SSI Error/ Invalid Z-Position
Bit4 Channel 2 , started”
Bit 5 Channel 2 ,busy”
Bit 6 Channel 2 ,toggle”
Bit 7 Channel 2 SSI Error/ Invalid Z-Position
4 Input Data Channel 1 Bit0...31 SSI Input Data
4 Input Data Channel 2 Bit0...31 SSI Input Data
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32.5 Supported CANopen objects
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Manufacturer-specific objects

Index range for the XN-322-2SS| module: x100 to x10F

Index Data Type Name Function Mapping Access

(hex)

0x1027  UNSIGNED16 ModulelD Module Identification Number — — ro SDO

0x2100  UNSIGNED8 StartReadCycle Start Read Cycle Manual W0 PDO

0x3100  UNSIGNED8 ReadCycleState Read Cycle State Manual ro PDO

0x3101  UNSIGNED8 ModuleDiag Module Diagnosis Manual ro PDO

0x3102  UNSIGNE32 InputChannel1 Input Data Channel 1 Manual ro PDO

0x3103  UNSIGNE32 InputChannel2 Input Data Channel 2 Manual ro PDO

0x4001  VISIBLE STRING SerialNumber Serial Number - const SDO

0x4004  UNSIGNEDS UserLEDControl User LED Control - rw SDO

0x400C  VISIBLE STRING ProductName Product Name - ro SDO

0x4100  UNSIGNED8 ConfigurationRegisterChannel1  Configuration Register - rw SDO
Channel 1

0x4101  UNSIGNEDS StateRegisterChannel1 State Register Channel 1 - rw SDO

0x4102  UNSIGNEDS ConfigurationRegisterChannel2  Configuration Register = rw Sbo
Channel 2

0x4103  UNSIGNEDS StateRegisterChannel2 State Register Channel 2 = rw SDo
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33 Appendix

33.1 Approvals and national approvals for XN300 system devices
XN300 system devices are approved for use in several countries and regions.

Product Standards e |EC/EN;
UL 508 (INDUSTRIAL CONTROL EQUIPMENT);

e CE Marking

UL File No. XN-312-..., XN-322--.. .: E135462,
XN322-1DCD-B35: E172143

NA Certification cULus

Degree of protection |EC: IP20
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33.2 Dimensions

All XN300 slice modules have the exact same dimensions, except for the
XN322-4DO-RNO relay module.

Dimensions XN322-... XN322-4D0-RNO
Dimensions (W xHxD) mm 16.8 x 104.2 x 80.3 29.3x104.7 x 89.2
in 0.66 x4.10x 3.16 1.15x4.12 x 3.51
mounting Snapped onto IEC/EN 60715 DIN-rail Snapped onto IEC/EN 60715 DIN-rail
Mounting position Horizontal Horizontal
80.3 mm (3.16")
72 mm (2.83")
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Figure 150:  XN300 slice modules dimensions
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33.2 Dimensions
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72 mm (2.83')
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Figure 151:  XN322-4DO-RNO relay module dimension
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33.3 Technical Data

For specific technical data, please consult the chapter for the specific XN300
slice module you want, e.g., technical data for the XN322-1DCD-B35 motor
driver can be found in => Section “30.4.1 DC motor driver”, page 249.

33.3.1 Ambient conditions

Storage temperature

-20t0+85°C
-40 to +85 °C (XN-322-4D0-RNO)

Operating Temperature

0to+60 °C

XN-322-4PS-20
XN-322-18PD-M
XN-322-18PD-P
XN-322-8DI-PD
XN-322-16DI-PD
XN-322-20DI-PCNT
XN-322-20DI-ND
XN-322-8D0-P05
XN-322-16D0-P05
XN-322-8DI0-PD05
XN-322-16DI0-PD05
XN-322-16DI0-PC05
XN-322-4A1-PTNI,
XN-322-7A1-U2PT
XN-322-8Al-|
XN-322-10AI-TEKT
XN-322-8A0-U2
XN-322-4A10-U2 with potentiometer > 2.4
kQ

XN-322-8A10-U2
XN-322-4A10-
XN-322-8Al0-|
XN-322-2DMS-WM
XN-322-1CNT-8DIO
XN-322-2SS|

0to+55 °C

XN-322-20DI-PD

XN-322-20DI-PF

XN-322-12D0-P17
XN-322-1DCD-B35

XN-322-7AI-U2PT with potentiometer
from 2.4 to 3.9 kQ

XN-322-8A10-U2 with potentiometer
from 2.4 to 3.9 kQ

XN-322-4A10-U2 with potentiometer
<2.4kQ

-25t0 +60 °C

XN-322-4D0-RNO

Humidity 0— 95 %, non-condensing

EMC interference As per EN 61000-6-2 (industrial environment)

immunity

EMC emitted interfer- As per EN 61000-6-4 (industrial environment)

ence

Vibration resistance EN 60068-2-6 3.5mmof5Hz-8.4Hz
1gof8.4Hz-150 Hz

Mechanical shock resis-  EN 60068-2-27 159

tance

Degree of protection EN 60529_x IP20
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33 Appendix

33.3 Technical Data

UBackplane 24v supply voltage

33.3.3 Cable cross-sections

Supply voltage Ue v 18-30VDC
Residual ripple of input voltage % =5
Protection against polarity reversal No
Overload proof Yes
UBackplane 5v supply voltage
Rated operational voltage Ue V 5
Table 9: Connection specifications
Cable cross-sectional areas XN-322-... XN-322-4D0-RNO
10 mm (0.39") solid mmZ2  02-15 02-25
]
10 mm (0.39") Flexible with mmZ 02-15 025-25
phas <5 uninsulated ferrule
10 mm (0.39") Flexible with mmZ  02-0.75 025-25
e insulated ferrule
d¢ @ci Ferrule d mm <28 <38
— ¥z
I
AWG 24-16 24-12
Strip length mm 10 10
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33.4 Definitions for short-circuit proof outputs (in accordance with IEC/EN 61131-2)

The following applies to outputs that the manufacturer declares to be short-
circuit proof:

¢ The output must continue to work with all output currents that are higher
than le max. but less than two times the rated operational current le.
Moreover, the output must be able to withstand temporary overloads.
The manufacturer must provide specifics regarding temporary overload
scenarios.

e The protective device must trip for all foreseeable output currents that
are more than 20 times the rated value. After the protective device is
reset or replaced, the PLC system must continue to work normally.

* |t may be necessary to repair or replace the module after the presence
of output currents within a range of 2 to 20 times or temporary overloads
that exceed the limits specified by the manufacturer (see first bullet
point).

* No fire or electric shock hazards must arise when there is an overload of
two times le for 5 min. The highest temperature rise in the I/O insulation
must not exceed the values specified in 4.4.2. immediately after each
overload.
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