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PREFACE

This manual explains how to use the X2 OCS
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LIMITED WARRANTYAND LIMITATION OF LIABILITY

Horner APG, LLC, ("HE-APG") warrants to the original purchaser that the X2 OCS module
manufactured by HE -APG is free from defects in material and workmanship under normal use

and service. The obligation of HE-APG under this warranty shall be limited to the repair or
exchange of any part or parts which may prove defective under normal use and service within

two (2) years from the date of manufacture or eighteen (18) months from the date of
installation by the original purchaser whichever occurs first, such defect to be disc losed to the
satisfaction of HE -APG after examination by HE-APG of the allegedly defective part or parts.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES EXPRESSED OR
IMPLIED INCLUDING THE WARRANTIES OF MERCHANTABILITY AND FITNESS FOR USE AND
OF ALL OTHER OBLIGATIONS OR LIABILITIES AND HEPG NEITHER ASSUMES, NOR
AUTHORIZES ANY OTHER PERSON TO ASSUME FOR-AMS, ANY OTHER LIABILITY IN
CONNECTION WITH THE SALE OF TH¥X2 OCS module. THIS WARRANTY SHALL NOT APPLY

TO THISX2 OCS module OR ANY PART THEREOF WHICH HAS BEEN SUBJECT TO ACCIDENT,
NEGLIGENCE, ALTERATION, ABUSE, OR MISUSE. -AF.5 MAKES NO WARRANTY
WHATSOEVER IN RESPECT TO ACCESSORIES OR PARTS NOT SUPPLIED BAPBE THE
TERM "ORIGINAL PURCHASER", AS USED IN THIS WARNRTY, SHALL BE DEEMED TO MEAN
THAT PERSON FOR WHOM THE2 OCS module IS ORIGINALLY INSTALLED. THIS WARRANTY
SHALL APPLY ONLY WITHIN THE BOUNDARIES OF THE CONTINENTAL UNITED STATES.

In no event, whether as a result of breach of contract, warranty, tort (in  cluding negligence) or
otherwise, shall HE-APG or its suppliers be liable of any special, consequential, incidental or
penal damages including, but not limited to, loss of profit or revenues, loss of use of the
products or any associated equipment, damage to associated equipment, cost of capital, cost
of substitute products, facilities, services or replacement power, down time costs, or claims of
original purchaser's customers for such damages.

To obtain warranty service, return the product to your distrib utor with a description of the
problem, proof of purchase, postpaid, insured, and in a suitable package.

ABOUT PROGRAMMING EXAMPLE

Any example programs and program segments in this manual or provided on accompanying

diskettes are included solely for illustrative purposes. Due to the many variables and

requirements associated with any installation , Horner APG cannot assume responsibility or
liability for actual use based on the examples and diagrams. It is the sole responsibility of the

system designer utilizing the X2 OCS module to appropriately design the end system, to
appropriately integrate the X 2 OCS module and to make safety provisions for the end
equipment as is usual and customary in industrial applications as defined in any codes or
standards which apply.

NOTE The programming examples shown in this manual are for illustrative purposes only.
Proper machine operation is the sole responsibility of the system integrator.
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CHAPTER 1: SAFETY / COMPLIANCE

1.1 Safety Warnings and Guidelines

When found on the product, the following symbols specify:

A| Warning: Consult user documentation. | A | Warning: Electrical Shock Hazard.

WARNINGAEXPLOSION HAZARDDo not disconnect equipment unless power has been
switched off or the area is known to be non-hazardous

WARNING:To avoid the risk of electric shock or burns, always connect the safety (or
earth) ground before making any other connections.

WARNING:To reduce the risk of fire, electrical shock, or physical injury it is strongly
recommended to fuse the voltage measurement inputs. Be sure to locate fuses as
close to the source as possible.

WARNINGReplace fuse with the same type and rating to provide protection against
risk of fire and shock hazards.

WARNING!:n the event of repeated failur e, do not replace the fuse again as a repeated
failure indicates a defective condition that will not clear by replacing the fuse.

WARNING: EXPLOSION HAZARLS ubstitution of components may impair suitability for
Class I, Division 2.

WARNING The USBparts are for operational maintenance only. Do not leave
permanently connected unless area is known to be non -hazardous.

WARNING: EXPLOSION HAZARIBATTERIES MUST ONLY BE CHANGED IN AN AREA
KNOWN TO BE NOMAZARDOUS

WARNING BATTERY MAY EXPLODE IMISTREATEDDO NOT RECHARD,
DISASSEMBLE, OR DISPOSE OF IN FIRE.

WARNING: Only qualified electrical personnel familiar with the construction and
operation of this equipment and the hazards involved should install, adjust, operate, or
service this equipment . Read and understand this manual and other applicable
manuals in their entirety before proceeding. Failure to observe this precaution could
result in severe bodily injury or loss of life.
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All applicable codes and standards need to be followed in the ins tallation of this product.

1 For I/O wiring (discrete), use the foll owing wire type or equivalent: Belden 9918, 18
AWG, or larger.

Adhere to the following safety precautions whenever any type of connection is made to the
module.
a. Connect the green safety (ear th) ground first before making any other connections.
b. When connecting to electric circuits or pulse -initiating equipment, open their related
breakers. Do not make connections to live power lines.
Make connections to the module first; then connect to th e circuit to be monitored.
Route power wires in a safe manner in accordance with good practice and local codes.
e. Wear proper personal protective equipment including safety glasses and insulated
gloves when making connections to power circuits.
f. Ensure hands, shoes, and floors are dry before making any connection to a power line.
g. Make sure the unit is turned OFF before making connection to terminals. Make sure all
circuits are de -energized before making connections.
h. Before each use, inspect all cables for breaks or cracks in the insulation. Replace
immediately if defective.

Qo

1.2 Grounding

Grounding is covered in various chapters within this manual.

1.3 Compliance
To check for compliance and updates, visit the Horner website.

North America https://hornerautomation.com
Europe www.hornerautomation.eu
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CHAPTER 2: INTRODUCTION

2.1 Visual Overview of the X2

123456780
B384 8

i»
4

6718

1. Function Keys 6. Analog I/0
2. High Capacity microSD Slot 7. DC Inputs
3. RS232/RS485 Serial Connector 8. DC Outputs
4. CAN Port (via RJ45) 9. DC Power

5. USB Mini-B Port

Figure 2.1AVisual Overview of the X2
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2.2 Where to Find Information about the X2 OCS

a) Datasheet AThe datasheet is the first document to refer to for key information
related to specific X2 OCS models.

1. TheX2 datasheet, MAN1131, igvailable on the Horner website.
2. The datasheet contain s model specific details.

b) User Manual AThis manual provides general information that is common to X2 OCS
models and can be downloaded from our website.

Visit the Horner website to obtain user documentation and updates.

North America http://www.hornerautomation.com
Europe www.hornerautomation.eu

2.3 Four Main Types of Information are covered in this Manual
a) Safety and Installation guidelines / ins tructions (Mechanical and Electrical)
b) Descriptions of hardware features ASerial ports, Removable Media,
Communications, etc.
¢) Configuration and Use of the X2 OCS
d) Maintenance and Support

2.4 Manual Index

Major topics of interest may be found in the Main Index near the end of this manual.

August 16, 2021 Page 13| 151


http://www.hornerautomation.com/
file:///C:/Users/mgaring/Desktop/Mantis%20Tickets/2204%20-%20X2%20Docs/User_Manual/www.hornerautomation.eu

I' HORNER

AUTOMATION GROUP MAN113612-EN_X2_UM

2.6 Connectivity to the X2 OCS

The X2 has excellent capability for connecting to a variety of devices. The diagram below
shows some examples of devices that can be used with the X2 OCS.

Other OCS Devices Other OCS Devices
s’ | oA seral  ==>f G
110 Bar Code Readers
Smart Block I/O SCADAs
SmartRail /10 X2 OCC OPC Servers
= Serial I/0
Sensors
Indicators : : |
Alarms /o USB
Encoders ~x
Pumps
Relays
Solenoids
Cscape

Figure 2.2 AVisual Overview of X2 Connectivity
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2.7 Features of the X2 OCS

The X2 OCSs are allin-one industrial control devices. They combine co ntrol, user interface,
I/0 and networking into a single, integrated package. Unique features of the X2 OCs include
the following.

1 Small, sleek profile saves space and resources.

1 Physical Specifications
o mm: 89.76 tall x 119.18 wide x 35.8 deep
0 inches: 3.53 tall x 4.69 wide x 1.41 deep
o weight: 270 g /9.5 oz.

Bright monochrome display

Display of complex graphical objects including trends, gauges, meters and animations

Advanced control capabilities including floating point, multiple auto -tuning PID loops

and string handling capabilities

Intuitive interface

Removable media for storage of programs, data logging , or screen captures

CsCAN networking port for communication wi th remote 1/O, other controllers or PCs

Cscape programming software that allows all aspects of the X2 to be programmed and

configured from one integrated application

1 Fail ASafe System which allows an application to continue running in the event of
C g © faiues such as (Battery power loss or Battery Backed register RAM /
Application Flash corruption)

f CloneUnitalla =~ ©|y 2" y§ ©uB Cwild £ yzCy uGtl2y§ yc Wigwij s £y " ¢ U}
program and unit settings stored in Battery backed RAM of an OCS. It can th en be used
to clone a different OCS (but must be the exact same model).

9 Suited for most applications across a diverse range of industries

=A =4 =9

=A =4 =8 =9
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2.8 Accessories

Please visit the Horner Control Accessories website for communication, progra mming, and I/O
accessories.

North America http://hornerautomation.com/product  -category/home/control -accessories/
Europe www.hornerautomation.eu

2.9 Useful Documents and References

Visit the Horner website t 0 obtain user documentation, supplemental documents, certificates,
and other documentation.

North America https://hornerautomation.com
Europe www.hornerautomation.eu

2.10 Opening Cscape Help File

After opening the Cscape Help file, either use the Contest, Index or Search tabs to located
information. The Cscape Help file has more information than the scope of this user manual.

5’9 Cscape Help

HOE e 2 & @

Hde locate Back Foward Pint  Home

gyiywo C]
Contents  Index |§ean:h] COMMUNICATION ELEMENTS
Type in the keyword to find.
Open Comm Port | Close Comm Port | Comm Port Transmit | {

‘Modbus Slave
See Also: How to Use Serial Ports

Modbus A

Modbus Master Open Comm Port

Modbus Master Mapping

Modbus Slave

Model OPEN  —

Modem MJ1/Com Option{PORT

Modem Cable o SDEIEE—Baud

Modem Control None—{Parity

Module 8-{Data Bits

Modulo 1-{Stop Bits

Month None—{Handshake

mgl‘gn Blocks Generic-|Protocol

Mok Drop Full Duglex RS-232-{Mode

Mutti-Drop Half Duplex

Z‘:::g'y The Open Port element creates a channel to the desired comm por
Named 1/0 until closed by the Close Port element or the controller is taken out
NAN
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CHAPTER 3: MECHANICAL INSTALLATION

NOTE: The datasheet is the first document to refer to for model -specific information related
to X2 OCS models Visit the Horner websites to obtain datasheets, user documentation, and
updates.

3.1 Mounting Overview

The mechanical installation greatly affects the operation, safety , and appearance of the
system. Information is provided to mechanically install the unit such as cut -out sizes,
mounting procedures, and other recommendations for the proper mechanical installation of
the unit.

3.2 Mounting Procedures (Installed in a Panel Door)
Once the panel design has been completed using the criteria and suggestions in the following
sections, use the following steps to panel mount the X2 OCS.

NOTE Unit comes with composite clips, which are tested for typical wash down, shock, and
vibration. If metal mounting clips are needed, they can be ordered at the Horner Automation
website.

1.  Carefully locate an appropriate place to mount the X 2. Be sure to leave enough room
at the top of the unit for insertaion. Remove the microSD card to prevent damage to
the panel edge.

2. Carefully cut the host panel per the measurements found in the datasheet (MAN1131).
Dimensions can also be found below in Dimensions & Panel Cutout. If the opening is
too large, water may leak into the enclosure, potentially damaging the unit. If the
opening is too small, the OCS may not fit through the hole without damage.

3. Remove any burrs and/or shape edges and ensure the panel is not warped in the
cutting process.

4.  Make sure the gasket is installed on the X2 OCS and is free from dust and debris.

Check that the corners of the gasket are secure.

Pass the unit through the panel.

Insert each of the four (4) mounting clips into the slots in the X2 OCS case. One

composite plastic clip should be installed on each corner. Lightly tignten each screw so

the clip is held in place.

7.  Tighten the screws on the clips such that the gasket is compress ed against the panel.
Recommended torque is 2-3 in-lbs (0.23 A0.34 Nm). If metal mounting clips are used in
place of the plastic composite mounting clips, the r ecommended torque is 4 -8 in-lbs
(0.45-0.90 Nm).

8. Connect communications cables to th e serial port, USB ports, and CAN port as

o o

required.
Clip Description | Part Number
Composite Plastic Clip 400B178-R2.0
Metal Clip HE500ACC604
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3.3 Mounting Clip Locations

Figure 3.1AX2 OCS with Mounting Clip Locations

3.4 Mounting Orientation

NOTE For panel mountinggThe
orientation shown provides for
optimum readability screen and
ease of use of the keypad.

/=

Figure 3.2 AOnentatlon of X2 OCS
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3.5 Dimensions & Panel Cutout

NOTE:For installations requiring NEMA4X liquid and dust protection , the panel cutout sho uld
be cut with a toleranceof+/ -DBDDI ¢ <DBE ¢¢ =B

" 4 675"
492 Panel Cut-Out
(125mm) (118.75mm)
" 3.58"
3.78 O1mm)

122"
(31mm)

*Panel Tolerance: +/-0.1mm
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3.6 Installation Procedure

I The X2 utilizes a clip installation method to ensure a robust and watertight seal to the
enclosure.

1 This equipment is suitable for use in Class I, Division 2, Groups A, B, C and D OR non
hazardous locations only.

1. Please follow the steps below for the proper installation and operation of the unit.

2. Carefully locate an appropriate place to mount the X2. Be sure to leave enough room
u®© ©|y ©ron¥ oz ©|ly 2£}0©0 zv8§ } £°y80C}erf UEX 8y (tnoc«

3. Carefully cut the host panel per the diagram, creatin g a 91mm x 118.75mm +0.1mm
opening into which the X2 is to be installed. If the opening is too large, water may leak
into the enclosure, potentially damaging the unit. If the opening is too small, the OCS
may not fit through the hole without damage.

4. Remove any burrs/sharp edges and ensure the panel is not warped in the cutting
process.

5. Install and tighten the four mounting clips (provided in the box) until the gasket forms
a tight seal. NOTE:For standard composite mounting clips (included with product), use
a torque rating of 2 -3 in-lbs (0.23-0.34Nm). For optional metal mounting clips,
use a torque rating of 4 -8 in-Ibs (0.45-0.90 Nm).

6. Connect communications cables to the serial port, USB ports, and CAN port as
required.

August 16, 2021 Page 20| 151



Ii HORNER

AUTOMATION GROUP MAN113612-EN_X2_UM

3.7 Factors Affecting Panel Layo ut Design and Clearances

WARNING: It is important to follow the requirements of the panel manufacturer and to
follow all applicable electrical codes and standards.

The designer of a panel layout needs to assess the requirements of a particular system and to
consider the following design factors .

3.7.1 Clearance /Adequate Space

Install devices to allow sufficient clearance to open and close the panel door.

Table 3.1AMinimum Clearance Requirements for Panel Box and Door

Minimum Distance Abetween base of device and

sides of cabinet. 2¢ (50.80mm)

Minimum Distance Abetween base of device and

wiring ducts . 1.5 (38.10mm)

Minimum Distance - between bases of each device if
more than one device is installed in panel box or on 4¢ between bases of each device (101.60mm)
door.

Minimum Distance Abetween device and closed
door when door is closed. F §50.80mm)

(Be sure to allow enough depth for the OCS.)

3.7.2 Grounding

WARNING: Be sure to meet the ground requirements of the panel manufacturer and also
meet applicable electrical codes and standards.

Panel Box: The panel box needs to be properly connected to earth ground to provide a
good common ground reference.

Panel Door: Tie a low impedance ground strap between the panel box and the panel
door to ensure that they have the same ground reference.

3.7.2 Temperature / Ventilation
Ensure that the panel layout design allows for adequate ventilation and maintains the

specified ambient temperature range. Consider the impact on the design of the panel
layout if operating at the e xtreme ends of the ambient temperature range. For
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example, if it is determined that a cooling device is required, allow adequate space and
clearances for the device in the panel box or on the panel door.
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3.7.3 Noise
Consider the impact on the panel layout design and clearance requirements if noise
suppression devices are needed. Be sure to maintain an adequate distance between

the X2 OCS and noisy devices such as relays, motor starters, etc.

For details on output protection, espe cially when using contactors and solenoids, see
aUbDMJF o©of Cg¥us§ e2y£fw|y8 ¢B

3.7.4 Shock and Vibration
The X2 OCS has been designed to operate in typical industrial environments that may
inflict some shock and vib ration on the unit. For applications that may inflict excessive

shock and vibration, please use proper dampening techniques or relocate the X2 OCS
to a location that minimizes shock and/or vibration.

3.7.5 Panel Layout Design and Clearance Checklist

The following list provides highlights of panel layout design factors:

A Meets the electrical code and applicable standards for proper grounding, etc.?

A ayyo© ©|y ¥ufyi Cuf2zuwO28y8C¢" 8yl 2a}8yc¢y

. Is the panel box properly connected to earth ground? Is the panel door properly
A grounded? Has the appropriate procedure been followed to properly ground the
devices in the panel box and on the panel door?

. Are minimum clearance requirements met? Can the panel door be easily opened and
A closed? Is there adequate space between device bases as well as the sides of the
panel and wiring ducts?

Is the panel box deep enough to accommodate the EXL6 OCS?

A Is there adequate ventilation? Is the ambient temperature range maintained? Are
cooling or heating devices required?

Are noise suppression devices or isolation transformers required? Is there adequate

A distance between the base of the EXL6 OCS and noisy devices such as relays or
motor starters? Ensure that power and signal wires are not routed in the same
conduit.

A Are there other requirements that impact the particular system, which need to be

considered?
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CHAPTER 4: ELECTRICAL INSTALLATION

NOTE: The datasheet is the first document you need to refer to for model -specific information
related to X2 OCS models.

Visit our website to obtain datasheets, user documentation, and updates.

North America https://hornerautomation.com
Europe www.hornerautomation.eu

4.1 Grounding Definition

Ground: The term Ground is defined as a conductive connection between a circuit or piece of
equipment and the earth. Grounds are fundamentally used to protect an application from
harmful interference causing either physical damage such as by lightning or voltage
transients or from circuit disrup tion often caused by radio frequency interference (RFI).

4.2 Ground Specifications

Ideally, a ground resistance measurement from equipment to earth ground is 0 Y. In reality, it
typically is higher. The U.S. National Electri cal Code (NEC) states the resistance to ground
shall not exceed 25 Y. Horner Automation recommends /ess than 15Y resistance from our
equipment to ground. Resistance greater than 25 Y can cause undesirable or harmful
interference to the device.
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4.3 How to Test for Good Ground
To test ground resistance, a Ground Resistance Tester must be used. A typical Ground

Resistance Meter Kit contains a meter, two or three wire leads, and two ground rods.
Instructions are supplied for either a two -point or a three -point ground test.

GROUND RESISTANCE METER
T b

Ry

GROUND E_ ch—r‘:
DISCONNECTED Q‘ .

FROM SERVICE

Y
GROUND ROD

METAL WATER PIPE OR
OTHER GOOD GROUND

Figure 4.1ATwo-Point Ground Connection Test
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4.4 Primary Power Port

NOTE The Primary Power Range is 24VDC +/- 20%.

a1 ]|* Primary Power Port Pins

PIN  SIGNAL DESCRIPTION
1 Ground Frame Ground
2 DC- Input Power Supply Ground
3 DC+ Input Power Supply Voltage

DC Input / Frame
1 Solid/Stranded Wire: 12-24 awg (2.5-0.2mm).

1T 908}l ¥  YyE{©| N DBFL¢ <K¢¢=8B
9 Torque, Terminal Hold-Down Screws: 4.5 A7 in-Ibs (0.50 A0.78 N-m).
1 DG is internally connected to I/O V -, but is isolated from CAN V-. A Class 2 power
supply must be used.
POWER UP

1. OPTION Attach ferrite core with a minimum of two turns of the DC+ and DC - signals
from the DC supply that is powering the controllers.
2. Connect to earth ground.

NOTE Refer to datasheet for power specifications.
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5.1 System Menu - Overview
The X2 controller has a built -in System Menu, which lets the user view System Settings and make
adjustments. To start the System Menu, press the ® and - keys at the same time (or set %SR3 to 1),
which will display the Main Menu, as shown in the figure below . Then use the ® and - keys to select a

Main Menu item and press Enter © a

Sub-Menus

Network Ok? Yes
Network ID: 253

Network Baud: 125 KB
(Use ®- toadjust)

A

Contrast: <<<<
(Use « - toadjust)
Model: X2A/X2R
Mode: Idle

Scan Rate(msS): 0.0
Lcl Net Use(%): 0.0
All Net Use(%): 0.0
Ladder Size: 2
Config Size: 8
Graphics Sz: 8
String Size: 8

Bit map Size: 8
Text Size: 8
Font Size: 8
Protocol Sz: 8
SMS Msg Sz: 8
Firmware Rev: 11.59
CPLD Rev: 1.5
Self - Test: Ok

X} " ¥ju® @eyw. } Oy ¢E "

X2

Main Menu

MAN113012-EN_X2_UM

SYSTEM SETTING AND ADJUSTMENTS

gav

Sub-Menus

L{ Set Network ID

Set Network Baud

System RAM: Ok
System BIOS: Ok
Firmware: Ok
Logic Error: Ok
User Program: Ok
User Graphics: Ok
W Dog Trips: 0
Net Errors: 0
Network State: Ok
Network ID: Ok
Dup Net ID: Ok
Clock Error: Ok
I/O System: Ok

A

[ SetContrast

View Status

View Diags

View I/O Slots

Slot 1:+1/0: X2
Slot 2:+1/0: X2

A

View Protocols

Set Fkeys Mode

Set Serial Ports

Set Time/Date

Set Screen
Removable Media
Fail 1 Safe System
Clone Unit

(ESC to Exit)

A 4

Port 1:
(None Loaded)

Port 2:
(None Loaded)

A 4

Fkeys:  Momentary
Sys- Fn enable: Yes
(Use ®- toadjust)

NOTE: The X2 display
shows up to six (6) lines

of text at a time. For
System Menu screens that
contain more than 6 lines

of text, use the ® and
keys to scroll the
display.

-

Backup/Restore Data
Enable AutoRun
Enable AutoLoad
(ESC to exit)

August 16, 2021

A

A 4

Dflt Pgm Port MJ1 -232
MJ1 RS485 Bias No
MJ2 RS485 Term  No

(Use ®- toadjust)

Time: 10:21:36

Date: 22 - Jun - 2006
Day: Thursday

(Use ®- toadjust)

( eachfield )

Saver enable:  Yes

Timeout(min): 15

Popup Status:  Off

Update Time(mS): 5
Max. graphics time
In the log scan.

Y

Media Directory

No Card

A 4

Clone F1 Create
Dir Empty F2 Load
F3
Fd

EzcCancel
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5.2 System Menu ANavigation and Editing

As mentioned above, the System Menu is started by pressing the @and - keys at the same
time for the X2. Then, either press ESC to exit the System Menu, or use the ®and - keys to
selectanitem and press Enter©a  x} " ¥ u® @enw. } ©y¢E” g?@v

A Sub-Menu generally shows a list of System Settings and their values. After opening a Sub-
Menu, if any of its System Settings are editable, the first System Setting that can be edited is
highlighted. If desired, the @and - keys can be used to select a different Syste m Setting to be
edited.

At this point, either press ESCto exit the Sub-Menu (returning to the Main Menu) or press
Enter to edit the highlighted System Setting. If Enter} ©~ ¥8y " "yx @ ©|y g® ©y¢ gy
will be highlighted, indicating that it is ready to be modified.

k| yE ¢ox}z®}E£E{ u g® ©y¢ gy©CO})E£{&- eqdqarthénu@ric "y vy} O]
keys to select a new value.

The arrow keys are used to edit System Settings that have just a few possible values. Each
time the arrow key is pressed, a hew possible value is displayed. When the desired value
appears, press the Enter key to save it; otherwise press the ESCkey to cancel the edit.

The numeric keys are normally used to enter numeric System Settings. In addition, to edit a
single numeric digit, use the « or - key to select the digit and then either press a numeric key
or use ®@or - to modify the digit. In any case, after entering the new desired valu e, press the
Enter key to save it; otherwise press the ESCkey to cancel the edit.

August 16, 2021 Page 28151



" HORNER

AUTOMATION GROUP MAN113612-EN_X2_UM
5.3 Set Network ID

The Network ID Sub-Menu appears for both X2 models. This Sub-Menu displays two System
Settings of which only Network ID is editable.

Network Ok? Yes = NET1 connected to a CAN network and functioning properly
No= Not ready to communicate on CAN network

Network ID: 1t0253Q h|] }" £woxy¢”™ W WUb by©-no§
network

Set Network Baud
The Network Baud Sub-Menu for both X2 models. This Sub-Menu displays just one System
Setting and it is editable.

Network Baud? 125kB = 125%Bd CAN network
250kB = 250kBd CAN network
500kB =500 kBd CAN network
IMB = 1MBd CAN network

Set Contrast
The Set Contrast Sub-Menu displays just one System Setting and it is editable.

| Contrast: < << < \ = Current display contrast setting
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5.4 View Status

The View Status Sub-Menu displays up to 17 System Settings. Only the Mode System Setting is
editable.

Model: Xxyyz =5 or 6 character model number of this X2 unit
X is 1 for models that have a CAN port; 0 =no CAN port
yy indicates the installed I/O module; 00 =no I/O module
Z indicates the installed COM module; N = no COM module
Mode: Idle = X2 is in Idle mode
DolO =X2isin Do I/O mode
Run = X2 is in Run mode
Scan Rate(mS): 0.0 = X2 is not in Run mode
0.1 t0 999.9 = Average number of mS for each ladder scan
Lcl Net Use %: 0.0to0 100.0 = CAN network bandwidth % used by this X2 node
All Net Use %: 0.0t0100.0 = CAN network bandwidth % used by all nodes
Ladder Size: X = Number of bytes in application ladder program
Config Size: X = Number of bytes in application 1/O co nfiguration
Graphics Sz: X = Number of bytes in application graphic screens
String Size: X = Number of bytes in application string table
Bitmap Size: X = Number of bytes in application bitmaps
Text Size: X = Number of bytes in application text tables
Font Size: X = Number of bytes in application font tables
Protocol Sz: X = Number of bytes in application downloaded protocols
SMS Msg Sz: X = Number of bytes in application SMS protocol configuration
Firmware Rev: XX.yy = Current firmware version
CPLD Rev: X.y = Current CPLD (Complex Programmable Logic Device) version
Self-Test: Ok = All power-on self-tests passed
Fault = One or more power-on self-tests failed
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5.5 View Diags

The View Diags SubMenu displays up to 11 System Diagnostics, none of which are editable.
The first two System Diagnostics are critical. If either of these indicate a Fault condition, then
the X2 OCS willnot enter or remain in Run mode, and the problem must be investigated and
corrected.

Ok = All executed ladder instructions are legal for loaded firmware
Logic Error:
Fault = A ladder instruction not supported by firmware was found

Ok = Ladder program and 1/O configuration loaded successfully
User Program:
Fault = Ladder program or 1/O configuration not loaded or load failed

The first five System Diagnostics are critical. If any of them indicate a Fault condition, then
the X2 will not enter or remain in Run mode, and the problem must be investigated and
corrected.

System RAM: Ok = System RAM power-up self-test passed
Fault = System RAM power-up self-test failed
System BIOS: Ok = System BIOS power-up self-test passed
Fault = System BIOS powerup self-test failed
Firmware: Ok = Firmware power -up self-test passed
Fault = Firmware power -up self-test failed
Logic Error: Ok = All executed ladder instructions are legal for loaded firmware
Fault = A ladder instruction not supported by firmware was found
User Program: Ok = Ladder program and I/O configuration loaded successfully
Fault = Ladder program or I/O configur ation not loaded or load failed
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The last nine System Diagnostics are informational. If any of them indicate a Warning
condition, then the X2 can still enter and remain in Run mode, but the problem should be
investigated and corrected.

Ok = Application graphics objects loaded successfully
User Graphics
Fault = Application graphics objects not loaded or load failed
0 = Watchdog timer has not tripped since the last power -up
W-Dog Trips
X = Number of times watchdog timer has tripped
0 = No CAN network bus-off errors have occurred
Net Errors
x = Number of CAN network bus-off errors that have occurred
Ok = At least one other node was found on the CAN network
Network State
Warning = No other nodes were found on the CAN network
OkQ h|}" £=mxyé”™ WUb by®©-2o8§ ] X }7 }E ©
Network ID
WarningQ h| } " £oxyé”™ WUb by©-no§ -IpX =u” g
OkQ h|}" £oxyé€”™ by©-n§ ] X }y" #E£} 2y =&
Dup Net ID
WarningQ h| } © £ o x vy € "duplicat@-incagother hode }
Ok = Time and date have been set
Clock Error
Warning = Time and date need to be set
Ok = 1/O configuration matches the installed 1/0 and COM modules
I/O System
Warning = I/O configuration needs updating to match installed modules
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5.6 View Protocols

The View Protocols Sub-Menu displays two System Settings, both of which are not editable.
As mentioned in, both the MJ1 (Port 1) and MJ2 (Port 2) serial ports support downloadable
protocols. To assign a downloadable protocol to an X2 serial port, select the Protocol Config

} Oy ¢ } £ W wu¥yéEé”™ d8§m{8u¢ ¢y£2@ UuUfEx O|YyE£ "yO2¥ u ¥S8§

In the View Protocols Sub-Menu, the currently downloaded protocol, if any, a nd its version
number are displayed for both Port 1 and Port 2.

Port 1
Protocol Name (None Loaded) or name of the protocol assigned to MJ1
Protocol Version Blank or version of the protocol assigned to MJ1
Port 2
Protocol Name (None Loaded) or name of the protocol assigned to
MJ2
Protocol Version Blank or version of the protocol assigned to MJ2
Set Fkeys

The Set Fkeys SubMenu displays two System Settings, both of which are editable.

Momentary = %K110 bits go On & Off as FAF10 are pressed &

Fkeys: released

Toggle= %K1-10 bits toggle each time F1-F10 are pressed

Yes = Reset and all clear system functions enabled
SYS_Fn enable:
No = Reset and all clear system functions disabled

Set Serial Ports
The Set Serial Ports Sub-Menu displays three System Settings, all of which are editable, and
one optional item.

Dflt Pgm Port MJ21-232 = MJ1 RS232 port is the default programming port

No = MJ2 RS485 bias resistors are not switched in
MJ2 RS485 Bias
Yes = MJ2 RS485 bias resistors are switched in
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5.7 Set Time/Date

The Set Time/Date Sub-Menu displays three System Settings. Time and Date are editable, and
Day is automatically calc ulated from the Date setting.

NOTE:Time and Date are split into three editable fields each. Use « or - to select a field and
then use ®@or - to edit the field.

Time: 10:21:36 = Current time (hours:minutes:seconds in 24 -hour format)
Date: 22-Jun-2006 = Current date (day -month-year)
Day: Thursday = Current day of week calculated from the Date setting

NOTE:The X2 must be power-cycled (or reset) before the changes take effect.
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5.8 Removable Media

The Removable Media Sub-Menu displays the Removable Media Manager. After selecting
Removable Media from the Main Menu, one of four Sub-Menu screens will appear:

= No Micro SD card has been installed in the Memory slot

= Micro SD card is installed, but it is still initializing

Initializing

= Micro SD card is installed and initialized, but contains
no files

Media Directory

11.7K = Micro SD card is installed and initialized, and it contains

FILENAM2.EXT
FILENAM3.EXT
FILENAM4.EXT J > y
FILENAMS5.EXT Shows the date file or directory was created or last modified

Shows the time file or directory was created or last modified

-20 \
\ Shows size of highlighted file or shows <DIR> if directory is highlighted

AN

Scrollbar only appears if displayed directory contains more than fiv e files
and/or directories.

Figure 5.2 - Removable Media Submenu
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If the Removable Media Manager displays files or directories, as in the last example above,
there are several options available:

If - is pressed, the number of total and free bytes is displayed. Then, pressing « returns to the
normal file and directory display.

If a soft key (on either side of the display) is pressed, a pop -up window appears on the right
side of the display, showing the function key options as follows:

Delete = Delete the highlighted file or directory

% DelAll = Delete all files and directories

: Format = Format the microSD card
SavPgm = Save XLE/XLT application to DEFAULT.PGM
s Cancel = Cancel current operation (back up one screen)

Pressing the soft key again or pressing ESC returns to the normal file and directory display.
If a directory name is highlighted, pressing Enter will switch to that directory showing its files

and sub-directories. In a sub-directory, highlighting .. (dot dot) and pressing Enter will move
up one directory.
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5.9 Fail ASafe System

The Fail-Safe System is a set of features that allows an application to continue running in the
event of certain types of "soft" failures. These "soft" failures include:
1 Battery power loss
9 Battery -Backed Register RAM or Application Flash corruption due to, for example, an
excessive EMI Electromagnetic Interfere nce, event.

The fail-safe system can be accessed through the system menu of the controller. A new menu
(;Zbg}uizy g®" ©y¢¢ | u” VYyyE uxxyx u®© ©|]y yEx w©wz O©Ofy
CZwluizy g® ©Oye¢é ¢y£2® -} jj n¥y£ Oy zojjua-}£{ Cy£?

Bac
Erable AutoRun
Erable AutolLoad

CESC to exit)

Selecting this option brings up a screen having four operations:

Backup OCS DataCopies Battery Backed RAM contents on to the onboard flash memory of
the OCS.

Restore OCS Datag Copies the backed up data from onboard flash to the battery backed RAM.
Clear Backup Datag The backup data will be erased from the onboard flash.

Exitg Goes back to previous menu.

Bac

[@ Eackup |[@8FRestore
[EEClear Backupl|
[EEE Exit |
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5.10 Enable AutoRun

CYEuviy U2@ufagé¢ x} " ¥ju® ©|y zojje-}£E{ o¥O}of"

Enable HutoRurn Mo

CEEFHEXCAUT IOMEEEEEE D
[ Auto Enters ELUN )|
[ after AutoLoad 1
. or Battery Fail )

No = OCS will be in IDLE mode after AutoLoad or Automatic Restore.

Enable AutoRun Yes = OCS will automatically be placed into RUN mode after AutoLoad or

Automatic Restore.
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5.11 Enable AutoLoad
CYfuW3 @e ouxé X} " ¥ju® ©O|y zojje-}£{ ©o¥O©}af N

Enable Autoloar Mo

[ AutolLoad from )
[ Remowable Media®s )
[ AUTOLOARD.PGM file )
i when triggered )

No = Does not load AUTOLOAD.PGM automatically when application

program is absent or corrupted.
Enable AutoLoad

Yes = Loads AUTOLOAD.PGM file automatically from RM when application
program is absent or corrupted.
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5.12 Clone Unit

hly CWjefyyu®¥®y ujje-" ©ly 2"y§ ©0o Cwjofyé O]y
zyu©28y Cwjofy " ¢ U¥¥|}wuO}lof ¥8u{8u¢ UuUExofahf£} © ~ y(
OCS into the RM Refer to Removable Media chapter for more d etails. It can then be used to

clone a different OCS (same model).

This feature can be used for:
1 Replacing an OCS by amther unit of the same model.
T X2¥;}lwu©}£{ ©8§ Cwjonfy¢ 2£}0©" -}©| s2© u dWwB

Make Clone
gyiywo} £{ CWjefy i£}0¢ ¢y£2a =} m¥y£f Oy znaj|j
gyiywo}) £{ CWE8yu©y¢é¢ -}iji ©o¥yf ©|y zajje-}£E{ "~ w§
HUTOLOAD . PGH
CLOME AT 05-21
-o09
£ :125p
Frees[=
AUTOLOAD.PGM Application file
CLONE.DAT File having all unit settings and register values from Battery Backed RAM
5.13 Load Clone
gyiywO} £{ CWjmfy i£}0O¢ ¢y£2 =-}ij n¥yf Oy zmjjn-}

_____Clone(Feeeeee
AUTOLOAD . PifiFZ1eEs

Cancel
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REGISTERS

6.1 Register Definitions

When programming the X2 OCS, data is stored in memory that is segmented into different
types. This memory in the controller is referred to as registers. Different groups of registers
are defined as either bits or words (16 bits). Multiple registers can usually be used to handle
larger storage requirements. For example, 16 single -bit registers can be used to store a word,
or two 16-bit registers can be used to store a 32 -bit value.

Table 6.1- Types of Registers in the X2 OCS

%I Digital Input

Single-bit input registers. Typically, an external switch is connected to
the registers.

%Q Digital Output

Single-bit output registers. Typically, these bits are connected to an
actuator, indicator light or other physical outputs.

%Al Analog Input

16-bit input registers used to gather analog input data such as voltages,
temperatures, and speed settings coming from an attached device.

%AQ Analog Output

16-bit output registers used to send analog information such a voltages,
levels or speed settings to an attached device.

%M Retentive Bit

Retentive single-bit registers.

%T Temporary Bit

Non-retentive single -bit registers.

%R General Purpose
Register

Retentive 16-bit registers.

%D Display Bit

These are digital flags used to control the displaying of screens on a unit
which has the ability to display a screen. If the bit is SET, the screen is
displayed.

%K Key Bit

Single-bit flags used to give the programmer direct access to any front
panel keys appearing on a unit.

%S System Bit

Single-bit bit coils predef ined for system use.

%SR System Register

16-bit registers predefined for system use.
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6.2 Useful %S and %SR registers

Table 6.2 ACommon %S Register Definitions

Register Name Description
%S1 FST_SCN Indicate First Scan
%S2 NET_OK Network is OK
%S3 T_10MS 10mS timebase
%S4 T_100MS 100mS timebase
%S5 T _1SEC 1 second timebase
%S6 I0_OK I/0 is OK
%S7 ALW_ON Always ON
%S8 ALW_OFF Always OFF
%S9 PAUSING_SCN Pause 'n Load soon
%S10 RESUMED_SCN Pause 'n load done
%S11 FORCE I/O being forced
%S12 FORCE_EN Forcing is enabled
%S13 NET_IO_OK Network 1/0 is OK

Table 6.3 A%SR Registers AMaster %SR Table

Register

Default 1/0

Min-Max Program

Name

Description

Values

(Read/Write)

Display
(Read/Write)

%SR1

USER_SCR

User Screen Number
*Excludes RCC Units

0to 1023

Read/Write

Read/Write

%SR2

Alarm Screen Number (O=none)

0 to 1023

Read Only

ALRM_SCR

*Excludes RCC Units

Read Only

%SR3

SYS_SCR

System Screen Number

1 = Main System Menu

2= Set Network ID, Network Status,
(%SR29)

3= Set Network Baud (%SR30)

4= Set Contrast (%SR32)

5= View OCS Status

6= View OCS Diagnostics

7= View I/O Slots

8= Set Function Key Mode (%SR33)
9= Set Serial Ports (%SR34)

10= Set Time/Date (%SR44-%SR50)
11= Set Beeper (%SR183)

12= Set Screen (%SR185)

13= Removable Media

14= View Protocols

15=IP Address (ETN I/O Board)
16= Fail Safe System

17= Backup / Restore Data

18= Enable AutoRun

19= Enable AutoLoad

20= Clone Unit -

21= Touch Calibration

Oto24 Read/Write

Read/Write
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Table 6.3 A%SR Registers AMaster %SR Table

Default /0 Min-Max Program Display

Register Name Description Values (Read/Write) (Read/Write)

24= License Details
*Excludes RCCUnits

%SR4 SELF_TST Self-Test Results Read Only Read Only
%SR4.1 Self-Test Results ABIOS Error Read Only Read Only
%SR4.2 Self-Test Results AEngine Error Read Only Read Only
%SR4.3 Self-Test Results ALadder Error Read Only Read Only
%SR4.4 Self-Test Results ARAM Error Read Only Read Only
%SR4.5 Self-Test Results ADuplicate 1D Error Read Only Read Only
%SR4.6 Self-Test Results ABad ID Error Read Only Read Only
%SRA.7 E(rarltl;-r'l'est Results Al/O Configuration Read Only Read Only
%SR4.8 Self-Test Results ABad Network Error Read Only Read Only
%SR4.9 Self-Test Results ABad Logic Error Read Only Read Only
%SR4.10 Self-Test Results ABad Clock Error Read Only Read Only
%SR4.11 Self-Test Results ADeviceNet Error Read Only Read Only

%SR4.12.16 Reserved

Control Station Mode

0= Idle
%SR5 CS_MODE %z 38! © Oto3 Read Only Read/Write
3= Online Change
*Supported in Linux and XL+ units only
%SR6 Average Scan Rate ms (/ 10) Read Only Read Only
%SR7 Minimum Scan Rate ms (/ 10) Read Only Read Only
%SR8 Maximum Scan Ratems (/10) Read Only Read Only
%SR9 TCH_PRESSURI Current Touch Pressure 0 to 3000 Read Only Read Only
%SR10 TCEFZT_{PRESSURE Threshold Touch Pressure 0 to 3000 Read/Write Read/Write
%SR1112 Ladder Size (32-Bit DINT) Read Only Read Only
User Text Screen Size (32-Bit DINT)
0,
%SR1314 *Excludes RCC Units Read Only Read Only
System Text Screen Size (32-Bit DINT)
0,
%SR1516 *Excludes RCC Units Read Only Read Only
%SR1718 :g(I)Nﬁ:_;)nflguratlon Table Size (32-Bit Read Only Read Only
%SR1920 Network Config Table Size (32-Bit DINT) Read Only Read Only
%SR2122 Security Data Table Size (32-Bit DINT) Read Only Read Only
%SR23 Ladder Code CRC Read Only Read Only
%SR24 User Text CRC Read Only Read Only
%SR25 System Text CRC Read Only Read Only
%SR26 1/0 Configuration Table CRC Read Only Read Only
%SR27 Network Configuration Table CRC Read Only Read Only
%SR28 Security Data Table CRC Read Only Read Only
Network ID
CsCAN Mode 1to 253
NET ID DeviceNet Mode 0 to 63
%SR29 - Read Only Read / Write
CANOpen Mode 1to 127
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Table 6.3 A%SR Registers AMaster %SR Table

. Program Display
. Default I/O L Min-Max : -
Register Name Description Values (Read/Write) (Read/Write)

Network Baud Rate

0=125KB
%SR30 ;i é(s)glc()iB Oto4 Read Only Read/Write

3=1MB

4=50K

Network Required

0= Network not required
%SR31 1= Network required; 0to3 Read Only Read Only

2= Network optimized;

3= Network required and optimized
%SR32 I*‘ g?(:llal;ssslaégg r:}rr%sst setting 0 to 255 Read Only Read/Write

Function Key Toggle Mode

0= Momentary Read/Write
0,
EEIRED 1=Toggle Otol Read/Write

*Excludes RCC Units

RS232 Serial Protocol Mode

0= Firmware Update (RISM)

1=CsCAN
0,
%SR34 2= Generic (Ladder- Controlled) Read Only Read Only

3= Modbus RTU

4= Modbus ASCII

Unique Serial Number /

Hexadecimal LAN1 MAC ID

00-E0-XX-XX-XX-XX
%SR35-36 P Y Read Only Read Only
SR36-High /‘SR35-High\
SR36-Low SR35-Low

%SR37 Model Number Read Only Read Only
%SR38 Engine Version (/100) Read Only Read Only
%SR39 BIOS Rev Number (/100) Read Only Read Only
%SR40 FPGA Image Rev Number (/10) Read Only Read Only
%SR41 Yéiif:égslxlglcgoarq:ts Read Only Read Only
%SR42 T g;'éﬁg?sl :Ié%l Sﬁlljtgt Read Only Read Only
%SR43 Keypad Type

*Excludes RCC Units Read Only Read Only
%SR44 RTC _SEC Real-Time-Clock Second 0to59 Read Only Read Only
%SR45 RTC_MIN Real-Time-Clock Minute 0to59 Read Only Read Only
%SR46 RTC HOUR Real-Time-Clock Hour 0to23 Read Only Read Only
%SR47 RTC _DATE Real-Time-Clock Date 1to 31 Read Only Read Only
%SR48 RTC_MON Real-Time-Clock Month 1to 12 Read Only Read Only
%SR49 RTC_YEAR Real-Time-Clock Year 1388;0 Read Only Read Only
%SR50 RTC_DAY Real-Time-Clock Day (1=Sunday) 1to 7 Read Only Read Only
%SR51 Network Error Count Read Only Read Only
%SR52 Watchdog-Tripped Error Count Read Only Read Only
%SR53-54 Reserved
%SR55.13 Self-Test: Battery Low or Missing Read Only Read Only
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Table 6.3 A%SR Registers AMaster %SR Table

Default /0 Min-Max Program Display

Register Name Description Values (Read/Write) (Read/Write)

Key Currently Pressed

No key = 0 (No key pressed since

power-up)

F1=1

F2=2

F3=3

Fa=4

F5=5

F6=6

F7=7

F8=8

F9=9

F10=10

F11=11

F12 =12

Enter = 13

+ -=14

. (dot) =15

0=16

1=17

2=18

3=19

%SR56 LAST_KEY g ; 22 0 to 255 Read Only Read Only

6 =22

7=23

8=24

9=25

System = 26

Escape = 27

Left =28

Right = 29

Up =30

Down =31

Shift = 32

Soft Key 1 =34

Soft Key 2 =35

Soft Key 3 =36

Soft Key 4 = 37

Soft Key 5 =38

Soft Key 6 = 39

Soft Key 7 =40

Soft Key 8 =41

Release = 255 (Keys pressed since

power-up but not currently)

*Excludes RCC Units

LCD Backlight Dimmer Register

0-100= 0% to 100% On . .

%SR57 100-255 = 100% On 0 to 255 Read/Write Read/Write

*Excludes RCC Units

Temporarily disable Screen Saver

T *Excludes RCC Units

%SR58 USER_LEDS User LEDs Read/Write Read/Write
Engine Build Number (Only last three

el numbers displayed) Read Only Read Only

Read/Write Read/Write
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Table 6.3 A%SR Registers AMaster %SR Table

. Program Display
Register L Description N (Read/Write) (Read/Write)
Name Values
Build Option
%SR60 EE::S ;Zf;::(i Oto2 Read Only Read Only
Build Product =2
%SR61 NUM IDS Number of CsCANNetwork IDs Read Only Read Only
%SR62-100 Reserved
WebMI License DetailsAWebMI server
%SR101.3 status Read Only Read Only
*XLEe, XLTe, X2, X4, & X7 only
WebMI License DetailsAWebMI user
%SR101.4 logged in status Read Only Read Only
*XLEe, XLTe, X2, X4, & X7 only
WebMI License Details ANumber of
0,
ﬁ)slTéOl's users Read Only Read Only
) *XLEe, XLTe, X2, X4, & X7 only
%SR102107 Reserved
WebMI License Details ANumber of
%SR108 webpages Read Only Read Only
*XLEe, XLTe, X2, X4, & X7 only
WebMI License Details ANumber of
%SR109 datapoints Read Only Read Only
*XLEe, XLTe, X2, X4, & X7 only
WebMI License Details AExpiry date of
%SR116112 WebMI license Read Only Read Only
*XLEe, XLTe, X2, X4, & X7 only
%SR1131L30 Reserved
%SR131135 OCS Model: ASCII, 1@haracters Read Only Read Only
%SR136 Communication Download Timeout Read Only Read Only
%SR137 Communication Idle Timeout Read Only Read Only
%SR138148 Reserved
%SR149150 grfri'sr“?;é”g tlgl';\lHTz) count: 1 count = Read Only Read Only
%SR151 Reserved
%SR152 RS-485 Termination Read / Write Read / Write
MJ2 Termination Enable
%SR152.1 Read / Write Read / Write
*Excludes RCC972
MJ3 Termination Enable
*XL+ Only
%SR152.2 Read / Write Read / Write
RS485 Termination Enable
* X4 & X7 Only
%SR152.3* L\;I(‘:_{r-r;:_n;m;ﬂ?rn FE g?:bzlil 4 Only Read / Write Read / Write
MJ1 Biasing
*XL+ Only
%SR152.4* Read / Write Read / Write
CAN Termination Enable
*X4 & X7 Only
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Table 6.3 A%SR Registers AMaster %SR Table

. Program Display
Register L Description N (Read/Write) (Read/Write)
Name Values
%SR153163 Reserved
%SR164 FailSafe / Clone
%SR164.1 RS485 Port Biasing #1 (MJ1 or MJ2) Read / Write Read / Write
%SR164.2 RS485 Port Biasing #2 (MJ2 or MJ3) Read / Write Read / Write
%SR164.3 AUTO_RESTRD L”;S'C;;: ﬁg:?orpni% Restore Operation Read Only Read Only
%SR164.4 BCKUP_TAKN {Qs:rf‘tes Backup of Registers has been Read Only Read Only
%SR164.5 EN_AUTO_RN E“aa%enAfTaosgNA%i © c mg Y ’:‘: Y Read /Write | Read/Write
%SR164.6 EN_AUTO_LD E“aa%enAPEOULOXAC,DM@yD@ ‘ mCyY.. EC,“ Read /Write | Read / Write
%SR164.7 STRT_BCKUP ftt:rrttsizcc'j(”u%tgf’gﬁ::éﬁsérsgggg TRUE Read /Write | Read/Write
Clear Backup trigger bit ASetting TRUE
%SR164.8 CLR_BACKUP | clears backup of all register data (if a Read / Write Read / Write
backup was done previously)
MAKE_CLONE trigger bit = Setting
%SR164.9 MAKE_CLONE | TRUE does a Load Clone (if a media Read / Write Read / Write
card is present)
LOAD_CLONE trigger bit ASetting TRUE
%SR164.10 LOAD_CLONE | does a LOAD CLONE (if a media card is Read / Write Read / Write
present that contains clone files)
%SR164.11 | MK_CLN_FL V'\\’I'ﬁ'e‘ﬁ ﬁg’;‘;gﬁ;;ﬁl@foﬂg %SITSS) high Read / Write Read / Write
o - — -
%SR164.12 LD_CLN_FL Load Clone Fail (Thl_s big goes high Read / Write Read / Write
when Load Clone fails)
Set to 1 to restore data manually, and
IS i 0,
%SR164.14 tshé? b g‘:g zggsn/r‘fsiaolfe“étse :;’tif)'n Read /Write | Read / Write
*RCC Units Only
Set to 1 for manual restore of data.
%SR164.15 fg;rtgt% N complete the restore Read /Write | Read/Write
*RCC Units Only
%SR165166 Reserved
%SR167 f;f;”xl;pc‘)’ss gggféu?teiafgz 5 210 50 Read/Write Read/Write
%SR168170 Reserved
%SR171 X-Coordinate Touched Read Only Read Only
%SR172 Y-Coordinate Touched Read Only Read Only
%SR173 System-Function Disable, Otol Read / Write Read / Write
%SR174 Removable Media Protect Read/Write Read/Write
%SR174.1 Request Media Card be Removed Read / Write Read / Write
%SR174.2 Indicates safe to remove Media Read / Write Read / Write
%SR175 Removable Media - Status Read Only Read Only
%SR176177 gﬁ\’l‘}c)"’ab'e Media Free Space (32-Bit Read Only Read Only
%SR178179 glel\rlr_]r(;vable Media Total Space (32-Bit Read Only Read Only
%SR180 Reserved
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Table 6.3 A%SR Registers AMaster %SR Table
. Program Display
Register L Description N (Read/Write) (Read/Write)
Name Values
9%SR181 ALM_UNAck | Bits k16 indicate Unacknowledged Read Only Read Only
in Alarm Groups 1-16
Bits 116 indicate Active
0,
%SR182 ALM_ACT in Alarm Groups %16 Read Only Read Only
Beep on Keypress Enable
%SR183 SYS_BEEP 0= Disabled Otol Read / Write Read / Write
1=Enabled
Internal Beeper
%SR184 USER_BEEP 0=0OFF Otol Read/Write Read/Write
1=ON
Screen Saver Enabled
0= Disabled
0,
%SR185 1=Enabled Oto1l Read Only Read Only
NOTE See %SR57.16
%SR186 Screen Saver Time in minutes (delay) 51t0 1200 Read Only Read Only
%SR187 NET USE Network Usage (AvQ) 0 to 1000 Read Only Read Only
%SR188 Network Usage (Min) 0 to 1000 Read Only Read Only
Maximum Net Usage of all units on the
0,
%SR189 CAN network 0 to 1000 Read Only Read Only
%SR190 NT_TX AVG Network TX Usage % (/ 10) (Avg) 0 to 1000 Read Only Read Only
%SR191 Network TX Usage % (/ 10) (Min) 0 to 1000 Read Only Read Only
%SR192 Network TX Usage % (/ 10) (Max) 0 to 1000 Read Only Read Only
EXTENDED SYSTEM REGISTERS
%SR193 ONLINE_CHG | Online Change
%SR193.1 TRUE if 2 programs in target FLASH Read Only Read Only
%SR193.2 Iclfr:;ettoe switch programs, FALSE when Read Only Read Only
%SR193.3 TRUE if executing program is Read Only Read Only
temporary test
%SR193.4 g:\c’)l;;g]urmg last scan of switched-from Read Only Read Only
%SR193.5 ggl;ig]urmg first scan of switched -to Read Only Read Only
TRUE to revert to FLASH and delete all
0,
%SR193.6 RAM: FALSE when complete Read Only Read Only
%SR193.9 TRUE if error in temporary program Read Only Read Only
Battery Charge Temp Low
0,
%SR194 *XL+ Only AFrequency in MHz Read Only Read Only
Battery Charge Temp High
0,
HiElRE R *XL+ Only Ain degree centigrade Read Only Read Only
Charging State
NOTE Refer to MAN1142 for more
details on Rechargeable Batteries
0=Waiting
0,
%SR196 1=Normal Charging Oto11 Read Only Read Only
2=Hot Charge
3=Hot Charge
4= Battery Hot
5= Cold Charge
6=Battery Cold
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Table 6.3 A%SR Registers AMaster %SR Table

Default /0 Min-Max Program Display

Register Name Description Values (Read/Write) (Read/Write)

7=No Battery

8= Not Charging (after 8 hours of
charging)

9= CPU Hot, not charging

10 Battery voltage <2V, not charging
11= First 2 minutes Init Wait (Not

Charging)
%SR197 Charging Current Max mA Read Only Read Only
%SR198 Battery Voltage is mV Read Only Read Only
%SR199 Reserved
%SR200 InitRD Version (/100) Read Only Read Only
%SR201205 Linux Kernel version: ASCII, 10 Read Only Read Only
characters
%SR206-
208 Reserved

WebMI Server Status. Bit 3 is ON if
0,
%SR209.3 server running. Read Only Read Only

WebMIUser Logged in Status. Bit 4 is

0,
EERATS ON if 1 or more users logged in. Read Only Read Only
%SR209.9- Number of Users. Shows in upper byte
209.16 in decimal format. Read Only Read Only
%SR210 Time Zone: set in minutes +/ - UTC. . .
(Ex: EST is-4 hours = -240 minutes) Read/Write Read/Wwrite
%SR211 Daylight Saving: YES =1
Daylight Saving: NO =0 . .
(If daylight saving is enabled, one hour Read/Wwrite Read/Write
will be added to the local time).
%SR212 UTCASeconds Read Only Read Only
%SR213 UTCAMinutes Read Only Read Only
%SR214 UTCAHours Read Only Read Only
%SR215 UTCADate Read Only Read Only
%SR216 UTCAMonth Read Only Read Only
%SR217 UTCAYear Read Only Read Only

Number of Webpages, license detail
%SR218 (XLE/XLT, X2, X4, & X7use %SR101 & Read Only Read Only
%SR108-112 for WebMI License Details.)

Number of Data Points, license detail.
%SR219 (XLE/XLT, X2, X4, & X7use %SR101 & Read Only Read Only
%SR108-112 for WebMI License Details)
Expiration Date of WebMI License,
license detail.

pasRealece (XLEIXLT, X2, X4, & X7use %SR101 & Read Only Read Only

%SR108-112 for WebMI License Details)
For additional information on system bits and registers, refer to the Cscape Help file
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6.3 Register Maps for X2 OCS 1/O

Table 6.4 ARegister Map for X2 OCS 1/O

Fixed Digital/Analog X2 Models
Address 1/0 Function R A
Digital Inputs 112 112
%l Reserved 1332 1332
Digital Outputs 12 12
%Q Relay Outputs 3-8 --
Reserved 9-16 1316
Analog Inputs 14 14
%Al Reserved 5-12 5-12
Analog Outputs 12 12
%AQ Reserved 3-6 3-6

HSC Functions Register Map

Register Frequency Totalize Pulse Quad
%AI5-6 HSC1 (function) Accumulator Quad 1 Acc
%AI7-8 HSC2 (function) Accumulator
%AI9-10 HSC3(function) Accumulator Quad 2 Acc
%AI11112 HSC4 (function) Accumulator
%AQ3-4 HSC1 Preset
%AQ5-6 HSC2 Preset
%Q17 Clear HSC1 Clear Quad 1
%Q18 Clear HSC2 Set Quad 1
%Q19 Clear HSC3 Clear Quad 2
%Q20 Clear HSC4 Set Quad 2
Register PWM
%AQ3 --
%AQ4
%AQ5 -
%AQ6
%AQ7
%AQ8 PWML1 Duty Cycle (32bit)
%AQ9
%AQ10 PWM1 Frequency (32bit)
%AQ11
%AQ12 PWM2 Duty Cycle (32-bit)
%AQ13
%AQ14 PWM2 Frequency (32-bit)
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Resource \ Value Resource Value
%I 1024 IDs Per CsCAN 64 w/o repeat (253 w/ 3
Network repeaters)
%Q 1024 Keypad 20 Metal Dome Keys
%Al 256 Display 128 x 64 Monochrome LCD
%AQ 256 Screen Memory 256 kB
%M 1024 User Screens 250
%T 1024 Data Fields Per 15
User Screen
%R 5,000
%D 250 Ladder Code 256 kB
%K 10
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CHAPTER7: CSCAPE CONFIGURATION

7.1 Overview

X2 OCS hardware is programmed with a Windows based PC application called Cscape This
application can be used to program, configure, monitor, and debug all aspects of the X2 OCS
unit. Please refer to the Cscape Help file for additional details.

7.2 Cscape Status Bar

When the X2 OCS is connected to a PC using Cscapesoftware a Status Bar appears at the
bottom of the screen. The Cscape Status Bar can be used to determine if communications
have been established between the X2 OCS and the Cscape program. Components of the
Cscape Status Bar are explained below.

Message Line- Equal Indicator Aindicates whether the current program in Cscape is equal to the program

The contents of stored in the Target Controller.

these messages 1 If Equal, the program in Cscape is the same as the program stored in the Target Controller.

are context 1 If Not Equal, the program in Cscape is not the same as the program stored in the Target

sensitive. The Controller.

Message line can 1 If Unknown, there may have been a change since the last time the program in Cscape was

be empty. compared to the Target Controller.
Current User - File Modified Indicator - indicates that
indicates who is logged the file in the selected window has
(for security purposes). been modified but has not been saved.

Ready User: HE-XExx1CsCAN Equal | Local :1 Target :2(R) [no MOD

(Model=) forces]
Controller Model - Network (Model Confirmation) Communications Statusindicates the current statu8 ¥ @ K S

i KNRdAKeé O2yySOil2ND®
1  Controller Model indicates the controller model for

which the program in Cscape is configured. 1 Local: xx Aindicates the Network ID of the OCS to which
o the Cscape program is physically connected through its
T Network indicates the type of network that the serial port. It can serve as a pass through device to other
program in Cscape expects to use (e.g., CSCAN). nodes on the network.
1 (Model Confirmation) Provides the following 1 Target: yy(R) Aindicates the Network ID of the device with
indications: which the Cscape program is exchanging data.
Note: The Local unit and Target unit can be the same
1 (Model=) AThe actual Target Controller matches the unit, or they can be separate units.

configured Controller Model and Network.
The following are status indicators:

1  (Model Not=) AThe actual Target Controller does not (R) ARunning
match the configured Controller Model and Network. (D)- Do I/0
(1) Aldle
1 (Model ?) AThere may have been a change since the (?) ACscape is not communicating with the remote unit.
last time the Target Controller was compared to the [no forces] Alndicates no I/O has been forced.

configured Controller Model and Network .

Figure 7.1ACscape Status Bar
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7.3 Establishing Communications

The X2 OCS can communicate with Cscape using USB to USB, USB to serial adapters, serial
port communications via MJ1 Port, CAN (CsCAN), or modems. For X2, use Cscape Version
9.80 or newer.

To communicate with the X2 via USB you will need the Automated Dri ver Installer located on
the Horner APG web site. The drivers may be loaded from the HE-XEC Ethernet Utility /
HTTP Web Server Demo / Communications Drivers section of the support files
page on our website: https://hornerautomation.com/support -files

by-©@ wef£yw® u dWC"™ <dy8§8§ " mfuj Wo¢¥2OyS8emBUSBE} £ {
port via USB cable to the USB mini B port on the X2 OCS.

 MJ12 CAN USB Mini Port B Port

[T .

123456783910 B
s WITTTTLEEEELLL .
4

4023 4 5 6 7 8 9 01 12134US

Figure 7.2 AUSB Programming Connector

August 16, 2021 Page 54 |151


https://hornerautomation.com/support-files/#collapse_2
https://hornerautomation.com/support-files/#collapse_2
https://hornerautomation.com/support-files

HORNER

AUTOMATION GROUP MAN113612-EN_X2_UM

The PC will detect a new device has been plugged into the USB port.

Open Cscape and the first screen to open will be the Connection Wizard. Select USB and
Next>>then Finish.

Connection Wizard

~ How is your PC connected to the local controller?

" Serial " Ethemet

[V Show connection wizard on startup. Back | Next >> I Cancel

Connection Wizard

— Configure

USB st USB Serial Port (COMS) v | Don't Know |

v Show connection wizard on startup.
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If the Connection Wizard does not pop up upon opening Cscape, then select Controller (in the
Cscapetool bar) A Connection Wizard, choose your connection method. If you are connecting
for the first time, we suggest connecting via USB.

Figure 7.3 ACscape Connection Wizard Screenshots

If Controller USB COM Portis not present in the dropdown list, the Windows operating system
has not yet recognized the OCS as an installed device. Be sure the installation process is
complete and that the correct drivers are installed. The Connection Wizard must be
completely closed and reopened to refresh the USB dropdown list.
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